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MATERIAL AND EQUIPMENT NEEDS
WORK GROUP

INTRODUCTION

The word "dredging' carries negative connotations for many people.
It comes from the verb dredge, which means to drag up or clear earth
as from a channel, making it deeper or wider. The earth that is re-
moved is called "spoil" - another word with negative connotations.
These connotations attached to the words illustrate the semantic prob-
lem facing readers of the Great River Study documents. It is natural
for anyone to interpret what he reads on the basis of his own concep-
tions. Unfortunately, many people conceive of dredging as digging
up silt, mud, gunk, and trash from a river bottom and dropping it on

shore, "spoiling" the shore for everyone.

To illustrate this problem of interpretation, consider a sandbar
on the river - clean, white sand formed into an inviting beach ringed
with young willows and shrubs. This sandbar was made from spoil
dredged from the bottom of the river. In reality, all but a very few
of the many beaches along the Upper Mississippi River are produced
directly from dredging.

Using the word "material” instead of "spoil" helps by implying
(correctly) that the dredged sand is a useful substance. But the
most difficult concept to portray 1s the need for the clearing of
the channel - dredging - in the first place. The Mississippi River
1s one of the largest waterways in the world. Vessels of many sizes
ply the waters of this mighty river bringing the world market closer
to the agricultural regions of the Upper Midwest.

The river does not always cooperate in this very necessary func-
tion. In response to the weather and other natural forces, the river
throws sand and shoals in the way of passing vessels. The sand and

ahoals must be cleared - dredged - and the sand - spoil - disposed of.
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BACKGROUND

Congress has directed the Corps of Engineers to maintain the
9-foot navigation project on the Upper Mississippi River. This proj-—
ect was established by creating a series of pools behind dams with
locks. In the slack-water pools behind these dams, sediments accumu-
late from natural movement of solids along the main channel, deposi-
tion from numerous tributaries, and redeposition of previously
dredged material., These sediments must be periodically removed to

keep the navigation channel open.

Historically, in this portion of the Upper Mississippi River,
dredged material has been placed in shallow areas adjacent to the main
channel or on natural islands. In some cases, placement has adversely af-~
fected valuable acreages of productive fish and wildlife habitat. Accord~
ing to the findings of the Environmental Impact Statement for Operation
and Maintenance of the Upper Mississippi River 9-Foot Navigation Channel,
the Government-owned plant and equipment are limited in their ability to
place dredged material in areas and by methods that are compatible with
total resource management. Consequently, a Material and Equipment Needs
Work Group was established within GREAT and charged with s.ggesting new
or additional equipment or new ways of using existing equipment to reduce

the adverse impacts of channel maintenance activities.

This main challenge to the work group is joined by another of equal
importance. This second challenge is to develop equipment needs and
cost estimates for implementation of the recommendations of the other

work groups.

WORK GROUP PARTICIPANTS AND COORDINATICN

Knowledge of dredging equipment and techniques is peculiar to
only two groups in the United States - the Corps of Engineers and the
dredging industry. Resource management agencies, such as most of the
Corps partners in the GREAT study, have little need fer large-scale
dredging expertise. As a result, active membership on the work group
was sparse at best., The States and other Federal agencies by and
large preferred to provide input and monitor the work group on a

chalr-to-chair level and through the Plan Formulation Work Group.
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It was not that these other agencies had a lack of interest., The con-
verse is more the case as evidenced by the support given to the dredging
equipment seminar (A Better Way of Doing Business - Dredging: The
Challenge, the Technology, the Opportunity) described later in this appen-
dix and in Attachment 1.

SCOPE OF THE STUDY TASK

The charge given to the MENWG (Material and Equipment Needs Work Group)
basically stems from one of the study objectives adopted by the Upper Mis-~
sissippi River Basin Commission and the GREAT study partnership team in
October 1974, This objective is to:

"Assure necessary capability to maintain the total
river resources on the Upper Mississippi River in an

environmentally sound manner."

The Material and Equipment Needs Work Group was formed to achieve
a major portion of this objective. To accomplish this, work group

activities fall into three areas:

1. Determining the available dredging capability in public and

private ownership.

2, Suggesting which types of equipment are best suited and
cost effective for implementing a recommended channel maintenance

plan.

3. Suggesting which types of equipment and techniques are best

suited for implementing the recommendations of the other work groups.

Early in the study, a plan of action was developed to guide the

work group's actions. The steps adopted at that time were to:
g
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1. Research historical dredging operations to list available

options.

2. Inventory all available dredging related equipment operated

by the Government or private industry.

3. Determine equipment needs and costs for potential alterna-
tives in dredging requirements developed by the Dredging Requirements
Work Group and alternative placement sites developed by the Plan

Formulation Work Group.

4, Coordinate with other work groups to determine equipment needs

for the recommendations of those work groups.

5. Prepare recommendations for future equipment needs to accomplish

GREAT study objectives.
6. Draft the Material and Equipment Needs Work Group Appendix.
ACTIVE CONDUCT OF STUDY
Recommendations involving equipment cannot be developed until a material
placement plan is relatively fixed. Equipment to implement this selected

plan can then be recommended. However, the approaches used in selecting

placement sites depend on what equipment is available to do the dredging.

Early in the study, several types of dredges, both traditional
and exotic, were reviewed to get a rough idea of how they might be used.
The MENWG, along with the other work groups, concluded that five

"methods" would be considered during plan formulation:

1, A 20-inch hydraulic cutterhead dredge (the William A.
Thompson).

2. A 12-inch hydraulic cutterhead dredge (the Dubuque).

3.  An 8-inch auger-hydraulic dredge (a Mudcat).




4, A pneumatic-displacement dredge (the Pneuma pump developed

by SIRSI, Inc.).
5. A barge-mounted clamshell dredge (the Hauser).

Major factors in selecting these five methods were the production rates

and operational characteristics information available.

From presentations made at the dredging seminar, field cbservaticns
of some newer dredges, and meetings of the Channel Maintenance Task
Force (see the Plan Formulation Work Group Appendix), the MENWC and
the Plan Formulation Work Group concluded that other dredges should
be considered. The Mudcat was dropped for main channel dredging because
of its lower production rate. Horsepower requirements and fuel consump-
tion rates coupled with lower production rates also eliminated the
Pneuma pump. A bucket-ladder dredge and barge-mounted backhoe were
added after cost information was available (see the Channel Maintenance

Appendix).

Costs were determined for bucket-chain and hydraulic backhoe dr-dges
with a production rate of about 70 percent of that of the Dredge Thompscn.

This size dredge was selected because:

1. The Thompson is included in the Corps Minimum Fleet Requir. -
ments (see section on Public Law 95-269) and will be available for

emergencies at sites such as Reads Landing, Crats Island, and above

Brownsville, Minnesota.

2, It seems compatible with fleeting, loading, and maneuver ing
barges.
3. The best information avallable on bucket-chain dredges pertains

to this size.
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Except for the bucket-chaiu dredge, published cost information is
available for all the equipment types considered by the MENWG. The
MENWG estimated the cost of building such a dredge and used that value
in preparing dredging cost estimates (see Attachment 3).

Working from a familiarity with these methods, the Plan Formulation
Work Group developed a set of selected material placement sites. In the
closing stages of the study effort, the MENWG prepared cost data for
implementing the recommended channel maintenance plan as documented in

the Channel Maintenance Appendix.

During the study, close coordination was maintained with two other
work groups - Dredging Requirements and Dredged Material Uses. These
work groups more than any others affected the approaches taken by the
MENWG.

DREDGING EQUIPMENT SEMINAR

As the MENWG began in-depth investigation of new and innovative
dredges and dredging techniques, it became apparent that the most
efficient way to gather the needed information on the state-of-the-art
in dredge design and new techniques was to invite knowledgeable
individuals to address GREAT on problems typical to this study area.
It also became apparent that others in the study area could benefit
from this first-hand contact. The idea of a seminar at which these
people would present their information to GREAT, the work groups,
and others grew into first a request to the GREAT I team and finally
to the Upper Mississippi River Basin Commission for help in staging a

major workshop-seminar on river dredging.

H. Ronald Kreh, in comments made at the Dredging Equipment Seminar
(see Attachment 1), made the following points which very clearly describe
the approach taken by the MENWG:

1. If you do not have a placement site, you cannot dredge.

o




2. If the dredging is to be done, the placement site must be accept-

able to everybody.

3. Once you have picked a placement site, you can talk about dredge

technology and dredging methods.

4. The placement site, whether it is on shore or in open water, and

the distance from the dredge cut to the site determine the method of dredging.

5. The Corps will not be acquiring much new equipment. Under Public
Law 95~269, the Corps will be getting out of the dredging business so any

new dredging technology has tc be attractive to contractors.

5, Dredge technology can only be a solution to a dredging problem
if contractors are willing to invest money in a physical plant that can

solve the problem.

The costs of dredging are often the key factors in selecting a place-
ment site that is acceptable to everybody. In almost every case, costS must
be estimated for various dredging methods to see if cost is actually a
major consideration. Three levels of cost estimates were developed by the
MENWG during the GREAT I study.

Preliminary level ~ Based on costs incurred by the Corps with its own

equipment and calculated using Corps accounting procedures.

Plan formulation level - Based on published contractor rental rates

and used to develop the channel maintenance plan,

Plan evaluation level ~ Based on estimating procedures developed by

the Corps for preparing Government estimates of contracted dredging projects

and used to evaluate the recommended channel maintenance plan.

The procedures are discussed in detail in Attachments 2 through 6,

e e e : L R . A0 e ]



At its quarterly meeting in August 1978, the Upper Mississippi
River Basin Commission voted to jointly sponsor the seminar with GREAT.
The Western Dredging Association (a subdivision of the World Dredging

Association) also assisted in the seminar.

More than 250 people from across the country attended the seminar
on 31 January and 1 February 1979 in St. Paul, Minnesota. The seminar
and i1ts findings are discussed in more detail later. The proceedings of
the seminar are attached to this report (see Attachment 1).

WORK GROUP ACTIVITIES

From the start of GREAT I, a major share of the work group's
activity was education oriented. First, the emphasis was on self-
education for the members of the study intimately involved in developing
a material placement plan and, later, education of those not closely
related to the study but who are by necessity involved in dredging on
the Mississippi River. The enactment of section 404(t) of the Water
Pollution Control Act Amendments of 1965 (Public Law 92-500) brought

several State regulatory agencies into direct contact with dredging.

The remainder of the work group's efforts concentrated on develovn-
ing costs of dredging, not on a dollar per cubic yard basis, but on a
very comprehensive, placement site-by-placement site and dredge cut-by-
dredge cut basis. Without this level of detail, recommendations of a
certain set of placement sites and methods of dredging would be very
subjective.

The following is a simplified listing of specific actions taken
by the work group:

1. An inventory of locally available equipment, both public

and private, was developed.

2. Other Corps offices were canvassed for pilot projects and

experimental techniques tried.




3. Drag beam agitation dredging tests done by Savannah District
and shallow water bulldozer tests done by Seattle District were reviewed

for possible application in the GREAT I area.

4, Several means of concentrating slurry discharges including

sludge separators, vibrating screens, and hydrocyclones were reviewed.

5. Extensive reviews were conducted of tests of the Pneuma pump
dredging system, especially testc conducted by the Waterways Experiment
Station and Wilmington District.

6. Endless chain ladder-bucket dredges were investigated inten-
sively., The study was not very broad—-based because of time comnstraints.
Domestic manufacturing firms with ties to European shipyards were major

sources of information.

7. A seminar on dredging equipment especially suited to rivers was

staged and incorporated into the GREAT study.

8. Detailed cost estimating procedures for several combinations

of plant required for different dredging situations were developed.

9. The cost estimating procedures were used to estimate costs to

dredge particular cuts and place the material at specific sites,

10, Investment costs for the specialized equipment needed to assemble
a bucket-chain dredge were obtained. Preliminary estimates showed that
it might be competitive, but no valid prices were available for manufacture

in the United States.

11. Barge-mounted hydraulic backhoes were observed at small harbor
clearing and large levee construction projects. The Mudcat dredge was

used at two pilot projects - Fort Snelling, Minnesota, and Buffalo City,

Wisconsin,




12. An accounting procedure was developed to document per hour and

per day costs for different types and sizes of dredging plants.

13. Strategies for implementing the more significant resource
management recommendations (for example, Weaver Bottoms island creation)

were developed.

14, Strategles for placing material at particularly sensitive
or extraordinary sites were developed (see Special Report and Special

Project, page 69).

A summary of MENWG activities is given in the following table.
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Material and Equipment Needs Work Group activity summary
Refer-
ence
number Activity name How accomplished Description Remarks
1 Display list of avail~ By work group chairmen. A list of all known See attachments.
able equipment types equipment types avail-
able currently in
public or private
sector.
2 Canvass Corps offices Correspondence with Throughout the study,
for pllot profects, etc. other offices. Corps offices were
contacted for the
latest Information on
techniques and equipment.
3 Review of Pneuma By work group chairmen. Review pilot project Little application to
pump dredge and test/case study riverine dredging.
documentacion.
4 Review dewatering By work group chairmmen Prorotyvpes were ob- Littie need in light cf
devices or members. served in operation on the approved channe. mainte~
some devices, Conclu- nance plan.
sions reached on others
based on literature
were confirmed through
correspondence with
observers.
5 Pneuma pump tests 3y work group chairmen. Observation of field Not sultable for channel
test and review of maintenance because of high
WES findings, fuel and horsepower require-
ments, extreme noise ieveis,
and low productivicgy,
6 Bucket-chain dredge By work group with Review of production Appears suitable for riverine
investigations significant input blueprints and published dredging; may have noise
from Twin City Ship- literature, conversa- problems (OSHA restriccions).
vard, Inc; DWE Gmbh tions with operators Twin City Shipyard may soon
(West Germany); and and designers, and pre- be building one for U.S.
other Corps offices. liminary in-house de- dredging firm.
signs and cost estimates.
7 Dredging equipment Work group chairman A 2-dav seminar on types See Attachment 1.
seminar with UMRBC and of dredging situations on
Western Dredging the Upper Mississippi
Association staff. River and several types
of dredges to fit those
situations,
8 Dredging cost Work group chairmen. A computer program for Done in three stages de-
procedures estimating dredging scribed in Attachments 2-5.
costs for individual
cuts and placement
sites,
9 Site-specific dredging MENWG and Plan Formu- Using the cost estimat- See Channel Maintenance
cost estimates lation Work Group. ing program, costs were Appendix.
prepared for each cust
and placement site in
the selected channel
maintenance plan,
10 Bucket-chain invest- Work group chairmen. Shipbuilding cost See Attachment 3.
ment costs. estimate.
11 Backhoe and Mudcat Work group chairman Observation and "hands-
pilot projects and Fish and Wildlife on" trials of the
Work Group chairman. equipment.
12 Accounting procedure Work group chairmen, Document the per-hour See Attachment 6.
cost rates for the
cost-estimating programs.
13 Resource management Work group chairman Suggestions on how to See Channel Maintenance
recommendation and Plan Formulation physically implement Appendix.
strategies. Work Group members, some of the more signifi-
cant GREAT recommendations
dealing with specific
sites in the study area.
14 Material placement Work group chairman Suggestions on how to See Channel Maintenance
strategles and Plan Formulation physically implement some Appendix.
Work Group members, of the more vexing mate-

rial placement problems
in the channel mainte-~
nance plan.

-



SUMMARY OF FINDINGS AND RECOMMENDAT IONS

In recent years, dredges have acquired a reputation as environ-
mental villains, earned or not. A dredge is, however, just a machine -
a tool. To condemn all dredges is similar to declaring all knives
lethal weapons. Just as a knife in the hands of a skilled surgeon is
a very useful and beneficial tool, a dredge in the hands of a skilled
and knowledgeable dredger can become a very useful tool for both

channel maintenance and environmental benefit.

While it is not important for most of the people involved in GREAT
to have a high level of knowledge about a particular dredge's operating
characteristics, it is important that they have knowledge of the capa-
bilities of different dredges. By this knowledge, we do not simply
mean that they know the Dredge William A. Thompson can move 1,000 cubic
yards of material per hour or can move it up to 10,000 feet with the
Boosterbarge Mullen. What we mean is that they know that, for mechanical
dredging methods, the distance the material is to be moved 1is much
less significant than the manner in which the material is handled at the
placement site. And for a hydraulic dredge to operate efficiently, it
must be able to bury the cutterhead into the face of the cut (at a depth
1 1/2 times the pipe diameter). Also, clamshell dredges have lower produc-
tion rates in shallow cut areas because the bucket cannot be filled on
each cycle. This type of information is shown on the following tables
reprinted from the May 1974 Journal of the Waterways, Harbors and
Coastal Engineering Division of the American Society of Civil Engineers,
"Development and Future of Dredging,' by Adolph W. Mohr.
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EXISTING EQUIPMENT AND DREDGING PRACTICES

Dredging has been used to clear waterways for thousands of years.
Most of the world's major ports would not exist without the assistance
of hydraulic dredges. The first recorded hydraulic pump was built in
1836, and a successful suction dredge was built in England in 1861.
The Suez Canal was excavated by as many as 60 hydraulic dredges that
removed 97 million cubic yards over a 10-year construction period.
The Panama Canal was started by the French group that worked on the
Suez. They dredged from 1862 to 1889 without success. The U.S. Army
Corps of Engineers tackled this project in 1902 and completed it in
1914 using both hydraulic and mechanical dredges. The present canal
is maintained by a rock drilling plant, 15~cubic-yard dipper dredge, and
a 28-inch cutter-suction dredge. These three pieces of equipment annually
move the same amount of dredged material as the St, Paul District has

historically moved with the Dredge William A. Thompson.

Navigation problems on the Upper Mississippi River were recognized
as early as 1824 when the Federal Government authorized removal of snags,
shoals, and sandbars; excavation of rock in several reaches of rapids;
and closing off of meandering sloughs and backwaters to confine flows
to the main channel and thus ensure more adequate depths for navigation
in times of low water. The first comprehensive improvement of the
river for navigation was authorized by the River and Harbor Act of
18 June 1878. A &4)~foot channel from the mouth of the.Missouri River
to St. Paul was established. This channel was maintained with bank
revetments, wing dams, longitudinal dikes, and dams at the headwaters
of the Mississippi River to impound water for low~flow augmentation.

In 1890, the 4!4+foot channel was extended to Minneapolis, Minnesota,
requiring removal of boulders and dredging of bars. In 1907, a 6-foot
channel was established in response to the River and Harbor Act of

2 March 1907.
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The additional depth was obtained primarily by construction of rock

and brush wing dams, low structures extending radially from shore
into the river for varying distances to constrict low-water flows.
The 6-foot channel was further improved by construction of locks and
dam 2, completed in 1930.

In 1930, Congress authorized the 9-foot channel navigation proj-
ect on the Upper Mississippi River between the mouth of the Missouri
River and Minneapolis. The authorizing legislation (River and
Harbor Act of 3 July 1930) provided for a navigation channel of
9~foot depth to be achieved by constructing a system of locks and
dams supplemented by dredging.

EXISTING EQUIPMENT

Dredges can be classified into two distinct types - mechanical
and hydraulic. (See tables on pages 13 and 14.) Many different
combinations have been devised to meet varying conditions. The
mechanical dredges 1ift bottom sediments out of the water by means
of bucket devices attached to chains, cables, or levers. Hydraulic
dredges use a moving stream of water to make a slurry of the material

to be mowed.

Channel maintenance in the study area is normally accomplished
with the Dredge William A, Thompson, a 20-inch hydraulic cutterhead
dredge, and the Derrickbarge Hauser, a 4~cubic~yard deck-mounted
crane. Early in the study, most of the dredging contractors in
the area were contacted to determine what equipment they had avail-
able. Extensive checking was done with other Corps of Engineers
Districts in an effort to locate equipment or methods that could
be applied to the unique problems present in this section of the
Mississippi River.

16
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During the GREAT study, two major additions were made to the St. Paul

District channel maintenance floating plant. The first was a 20-inch
booster dredge, the Boosterbarge Mullen, which has been added to the Dredge
Thompson fleet. The 12-inch hydraulic dredge Dubuque was acquired for

use, with modifications, on smaller channel maintenance dredging sites

and to be paired with a clamshell operation to unload barges.

Hydraulic Dredges (Cutterhead)

The basic principle of hydraulic dredging i1s described in the table on
page 1l4. Cutterhead dredges are anchored in the dredge cut with two spuds
at the stern. Lateral movement of the dredge is controlled by hauling
winches near the bow which are connected by cable to remote anchors.
Pulling on these hauling winches rotates the dredge about one spud. Work-
ing in combination, the spuds and hauling winches give the dredge the
ability to swing from one side of the cut to the other as it "‘walks" into
the face of the cut.

Mechanical Dredges (Backhoe)

A backhoe is a commonly used excavator. It is most often used in
trench construction where versatility, accurate control of the digging
operation, and maneuverability are important. Available sizes range from
small units mounted on the 3-point hitch of a farm tractor and used for
trenching drain tile or underground cable (digging depth of about 6 feet
with a 10-foot reach) to machines capable of loading large dump trucks
with a single bucketful.

The backhoe 18 usually mounted on a tracked undercarriage and turn-
table. A boom arm extends from the body of the machine, and a dipper arm
is hinged from the end of the boom. The dipper arm extends from the end
of the boom into the cut. A bucket on the end of the dipper arm does the
digging and excavating. It is hinged to swing through approximately 170°.
During the digging operation, the dipper arm is extended and the boom
lowered into the cut. The bucket is filled as it 1is drawn across the
excavation toward the machine. When the bucket 1s filled, it 1is rotated
upward toward the machine and lifted from the cut. The following figure
shows the range and typical dimensions of a large hydraulic backhoe,

17
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HOE ATTACHMENT WITH TRACTOR LOWER

TV
>
v
1

40
(1219) RS

ky
914m

-10
304 m

-20
16.09 m
-3¢0
(314 m)
—-40 ‘ -
1219m T 0 — 0 3 T 4 — 5 T &0
L {3.04 m) (6.09 m) 914m  (1219m (1524 m) {(18.28 mj
© T AV-— — e 50" % STAAIGHT CLEAN-UP
243 m
NOTE: CROSS HATCHED AREA INDICATES
STRAIGHT CLEAN-UP RANGE
(metres) (metres)
AA |Maximum reach at grade level . §3-5" | (16.29) AH |Dipper teeth distance from grade at end of highest
AB [Maximum digging depth (tip of teeth) 35-7.5" 1 (10.87) dump 3.1 | (10.3%5)
AC (Maximum depth of cut for 8' level bottom (straight AJ [Maximum height of attachment 36157 | (11.0)
clean-up) 350" | (10.67) AK |Dipper sweep angle 176°
AD [Radius of dipper teeth at maximum boom elevation AL |Dipper sweep radius 7.5 (2.26)
— dipper arm & dipper swung fully in 17-4.5" (5.3) AM [Dipper arm sweep radius over teeth extend 243 (7.39)
AD, [Radius of dipper teeth at maximum boom elevation AM, |Dipper arm sweep radius — retracted 188" (5.70)
— dipper arm fully extended, dipper swung fully in 351" (10.7) AN |Boom length fram hoom foot pin 10 boom point pin 304" (9.2%)
AE |Minimum vertical ciearance of bottom of dipper from AO |Vertical clearance for highest dumping sweep of dip-
grade at maximum bottom elevation . . 129" | (3.89) per teeth 7.2 (2.19)
AF [Maximum clearance radius of dipper teeth 3! max- AP |Maximum attachment .radius with boom at max.
imum beom elevation . 48-10.5"| (14.9) imum elevation and dipper arm and dipper swung
AG [Minimum vertical clearance of dipper teeth from fully in 276" (8.38)
grade with attachment at maximum height 231" {7.04) AV [Minimum radius of 8 level bottom at maximum
AG, (Vertical clearance of dipper teeth relative to dimen- depth 200" (6.10)
sion AF . KAt (9.59)
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As a seneral rule, backhoes operate most efficiently when swinging
horizontally through 60° from digging to dumping. Increasing the swing
from 60° to 90° decreases productivity by about .4 percent for most equip-
ment on the market today. Fer most operations, the operators would position
any barges alongside the dredge spud barge centered on the pivot point of
the backhoe. The average swing would then be 90°, Because of the geometry
of the spud barge and limits that it would place on the angle of excavation,
all dredging would occur within 30° (in each direction) from the center line

of the dredge.

In essentially every operating mode, the backhoe would be positioned to
work off the end of the spud barge. If this end is considered the bow, we
would expect a minimum of two spuds to be placed on the stern. For reasons
explained later, these two spuds would be no farther apart than the differ-
ence between the backhoe's longest and shortest limits of digging for the

depth that it will be digging (below the deck).

In a dredging operation, a backhoe has the unique ability to propel
itself through the cut using the boom and dipper arm without any outside
power source or positioning cables and anchors. If there is little current
in the area to be dredged, the movement can be easily done by the operator
with almost no loss of effective dredging time. When a move is necessary,
the operator tucks the bucket close to the machine and anchors it into
the river bottom. Both spuds are then raised and the dipper arm extended
keeping the bucket anchored in the river bottom, thus moving the spud
barge back. The spuds are lowered, anchoring the barge, and the dredge is
immediately ready to resume dredging, perhaps without even removing the
bucket from the river bottom. Depending on how fast the spuds can be raised
and lowered, an experienced operator should be able to perform this
maneuver in the time it takes for one to two cycles (anywhere from 30 seconds

to 2 minutes).
If there is some current in the cut area or if the transport barges
tied alongside would pull the dredge off line, a second procedure, keeping

one spud anchored at all times, would probably be used. The operator again
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tucks the bucket close to the machine anchoring it in the river bottom.

The port spud is raised, the backhoe is swung to the right 30° as the

dipper arm is extended pivoting the dredge on the starboard spud. With-

out moving the bucket, the port spud is lowered and the starboard spud
raised. Again, without moving the bucket from its anchorage, the backhoe

is swung to the left through 60° as the dipper arm is extended further
pivoting the dredge on the port spud. The spuds are once again lowered and
raised, and the backhoe returned to center as the dipper arm is extended.
The dredge 1is now parallel to its initial position farther along the cut the
distance between the port and starboard spuds. Again, depending on how fast
the spuds can be raised and lowered, this maneuver should take no more than

three to six cycles (3 to 4 minutes).

This procedure may not be the most productive for larger cuts or cuts
where large areas are to be dredged with shallower cut faces. It is more
suited to cuts where the cut faces are deeper, and it is more advantageous
to limit the width of the dredging cut to less than 60 feet. If the
swings of the backhoe are limited to 30° on either side of the dredge center
line, the effective excavation width is limited to approximately one-half
the maximum digging reach of the backhoe arm at the depth beine dredged.

If the swing can somehow be extended to 60° on either side ~f t..- cente:

line, this width can be doubled.

Where channel geometry and other factors allow, another dredging maneuver
may be more productive. A maneuver cycle would begin with the dredge at
a 60° angle to the center line of the cut. For this discussion, the dredge
is assumed to be angled to the left. As all the excavating within reach of
the backhoe is completed, the bucket is anchored in the river bottom near
the right-hand limit, one spud is raised (e.g., the port spud) and the back-~
hoe swung from right to left moving the barge somewhat closer to the center

line of the cut. The amount of this swing should be de“ermined by the

operator depending on his skill, judgment, and geometry of the spud barge.
The spud is lowered and excavating continued until the dredge has moved
from 60° left of center line to 60° right of center line. The other spud
(starboard) is then raised, and, by whatever means the operator chocses,
the dredge is returned to 60° left of the center line of the cut., If the

two spuds are as far apart as the difference between the backhoe's longest

and shortest digging limits, the dredge will have advanced through the cut

by that distance and will be ready to begin another pass.
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The time needed to step the dredge through each pass should be no
more than one digging cycle depending on how fast the spuds can be raised
and lowered. The time needed to return the dredge depends on what means
the operator chooses. The simplest method is to walk it back using the
arm of the backhoe to pivot the dredge around one spud. If a tender is
standing by, it may be faster to have it push the dredge back to its
starting position. Swing anchors and cables should not be used unless
it is known before the job starts that no loading would occur off the
port side (in this example, it would interfere with the docking and
loading of transport barges).

The operator has an option of digging on the return pass. For the
first part, the only excavation would be near the backhoe, and a full-
width excavation would not develop until near the end of the pass.
Trial and error in the field would determiné if this would be a wise

maneuver.

With a wide sweep operation such as this, a prudert operator may try
to keep transport barges being loaded on the side of the dredge toward
which he is moving, effectively cutting his average swing angle from 90°
or more to about 75° and increasing his productivity from 86 percent of
a 60° swing angle production to 93 percent of a 60° swing angle production
rate for most machines. This can only be done on a continuous basis if
the draft of loaded transport barges does not exceed available water

depth 1in th; undredged cut area.

Production Rates. - Production rates for various backhoe units operating

in different materials are readily available from manufacturers. One
leading manufacturer has published the following data for two of its
backhoes digging from grade level to a maximum 20-foot depth, 60° swing to
load trucks parked at grade level, and effectively operating 50 minutes

per hour.
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Approximate hourly production rates (cubic yards per hour)
Item
Backhoe svecifications

Bucket capacity, PCSA 750-horsepower backhoil) 375-horsepower backhoe
heaped (cubic yards) 4,5 5.5 6.25 9 2 3 4 5
Bucket duty rating E.H.D. H.D. M.D. L.D. E.H.D. H.D. M.D. L.D.
Material types

Common excavation 340 430 505 - 140 220 320 -
Sand and gravel 440 550 650 875 190 300 445 530
Common earth 400 495 585 790 180 275 400 480
Moist loam, sandy clay 460 575 675 910 210 320 465 555
Clay, hard dense 380 470 555 - 155 245 365 -
Clay, wet sticky 325 400 475 - 130 210 - -
Rock, well blasted 360 450 - - 145 235 - -
Rock, poorly blasted 280 350 - - 105 180 - -

R

(1) Estimated.

This same manufacturer also publishes four factors which can be used
to more closely estimate the production rate that can be expected on a

particular job. These factors are shown on the following four tables.

Job efficiency factor(l)
Working
Job minutes Job efficiency
efficiency per hour (percent of 60 minutes.) Factor
Excellent 55 92 1.10
Average 50 83 1.00
Below average 45 75 0.90
Unfavorable 40 67 0.81

(1) Factors are the same for all backhoe units.

22
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Depth of cut facter

Maximum Average _ Factor o
depth depth 750-horsepuwer 375-horsepover
(feet) (feet) backhoe backhoe
190 5 1.15 0.97
15 7.5 1.00 1.15
20 10 0.95 1.00
25 12.5 0.85 0.95
30 15 0.75 0.85
35 17.5 0.65 0.75
Angle of swing factor
Swing in degrees Factor
45 1.05
60 1.00
75 0.93
90 0.86
120 0.76
180 0.61
Material loadability factor<l)
Bucket loading Factor
Easy digging 0.90 - 1.00
Medium digging 0.80 - 0.90
Medium-hard digging 0.65 - 0,75
Hard digging 0.40 - 0.65
(1) To adjust for variations in bucket heaping.
23
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To estimate the productivity on a job, this manufacturer suggests

that the approximate hourly production rate for the type of material and

bucket size being considered be multiplied by each of the factors for the

job to determine what production rate can be reasonably expected.

The Material and Equipment Needs Work Group knew of a contractor using
a machine very similar to the 375-horsepower example shown throughout this
appendix. This contractor is using this machine with a 4-cubic-yard
bucket and is getting approximately 250 cubic yards per hour production.
This backhoe is sitting idle approximately 20 minutes per hour waiting for
barges, is digging an average of 15 feet deep (below deck), is swinging
through an average of 90° to load barges, and has medium to easy digging.
Working backward through the factors and capacity chart with these data, it
can be assumed that the material being dredged acts similarly to moist loam

and sandy clay.

HISTORIC PRACTICES

Before 1937, St. Paul District had no dredges to maintain the
navigation channel on the Upper Mississippi River. Initial construc-

tion and maintenance were accomplished by Rock Island District. As

early as 1871, Rock Island dredges and snagboats were used to clear
sandbars, pull debris, and construct wing dams in the St. Paul District.

These efforts provided a 3%-foot navigation channel.

From 1878-1906, Congress authorized funds to clear the channel
by dredging, closing bypasses, and building lateral canals. These
authorizations resulted in the &4-foot channel project which was

directed by Rock Island District.

In 1907, Congress directed the Corps to maintain a 6-foot channel.
Over $52 million was spent on channel improvements which included im-
proved dredging and continued wing dam construction. Locks and dam 2
at Hastings, Minnesota, was completed in 1930 as part of the 6-foot

channel project.
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In 1930, Congress authorized the 9-foot channel. This project
was an economic boost during the Depression.(l) Commercial transporta-
tion on the river was diminishing in response to the introduction of
the steel rail, and the water project was necessary to revive the river
transportation system. Between 1930 and 1939, Corps activity concen-

trated on building the 29 locks and dams over 669 miles of the river.

In 1930, St. Paul District assumed responsibility for a portion
of the river development. The major dredges included three hydraulic
dredges (the Pelee, Vesuvius, and Cahaba) and a few others brought
from other Districts. The District acquired the hydraulic dredge
William A. Thompson and the mechanical dredge the Derrickbarge Fauser
(formerly Derrickboat 767) in 1937, These two pleces of equipment

have done most of the dredging in the District since the 1937 naviga-

tion season.

St. Paul District maintains a 9-foot channel on 242.5 miles of
the Upper Mississippl River, 14.7 miles of the Minnesota River, 24.5
miles of the St. Croix River, and 1.4 miles of the Black River. In
addition, its dredging plant performs maintenance dredging on 314
miles of the Mississippi River in Rock Island District.

POSSIBLE NEW EQUIPMENT TYPES AND RECENT DEVELOPMENTS

Because most of the dredging done in the United States is in
harbors and coastal waters and developing and building new dredging
plants is expensive, the Corps uses older, existing machines where
possible (that is, where they can be adapted to meet the new demand)
and designs new equipment for the coastal waters. In recent years,
the innovative techniques and designs have come from Europe or Japan,
but they are still only variations on the methods shown in the
tables on pages 13 and l4.

One of the most exotic of the recent developments is the Pneuma
pump dredging system developed by Dr. Gilovanni Faldi of SIRSI (Italian
Corporation for the Research of Water Use). The Pneuma pump is a
solid displacement pump operated by compressed air, which acts as a

pilston, The Pneuma pump is described in detail on page 28,

(1) About 90 percent of the labor was from relief rolls.
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New Developments in Hydraulic Dredging

Two innovations have been added to cutterhead hydraulic dredges
that have increased their efficiency and added depth. One is mounting
a centrifugal pump on the ladder near the cutterhead to increase the
depth that can effectively be dredged. The other is a bucket wheel
in place of the cutterhead which increases digging efficiency in
harder materials, Neither of these has specific adaptation to
Mississippi River dredging in the GREAT I area.

One of the success stories in recently developed Corps dredges
is the Currituck. The Currituck is a self-propelled, split bottom
barge to which drag heads and pumps have been added so that it func-
tions as a small self-loading hopper dredge. Its primary purpose is
to maintain navigable depths in shallow-draft inlets and use the

material for beach nourishment by dumping material into the surf
zone of nearby eroded beaches. 1In operation, dredging coarse sand from

coastal inlets, it fills in 15 to 20 minutes (270 cubic yards) and, depend-
ing on length of haul, has a productivity of up to 1,000 cubic yards

per hour. It nourishes beaches by nosing up on the beach as far as pos-
sible (7 1/2 feet of draft) and dumping the hopper (4 1/2 feet of draft
unloaded). Wave action and propeller wash as the vessels backs away

from the surf zone carry the sand onto the beach. There have been no

major breakdowns and few minor ones. It operates with a crew of three.
This operation has shown itself to be economically feaslble and

environmentally sound.

New Developments in Mechanical Dredging

One very old method of dredging has been used successfully in some
areas, Slips and docks in Savannah Harbor have been cleared by dragging
a 5-ton beam over the sandbar with a 4,000-horsepower harhor tug. The
harbor tugs do this maintenance in their stand-by time. This method
has also been used in some areas for channel maintenance with smaller
beams and smaller tugs. In the particular case of Savannah Harbor, the
material removed from the slip may be contributing to shoaling of the

Federal navigation project.
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- Endless chain ladder-bucket dredges were first used in Europe in

1778. The first one was powered by two horses and could deliver 30
tons per hour. Ladder-bucket dredges grew in capacity and dependa-
bility and for the next 100 years were the workhorse dredges on

European waterways,

The first hydraulic dredges were developed at the same time as the
United States was getting into the dredging business. The General
Moultrie was one of the first hydraulic dredges and was used by the
Corps to dredge the port of Charleston. Because of this historical co-
incidence and the growth of hydraulic dredging technology over the next
60 years with a corresponding growth in dredging needs, the Corps and
the American dredging industry developed little mechanical dredging
capability. Europeans, with their experience with ladder-bucket
dredges, knowledge of the capability of mechanical dredges, and differ-
ent harbor and channel requirements, maintained and continued to
develop mechanical dredges while developing their hydraulic dredging

capability.

Technological developments such as new driving methods, measuring
and control techniques, position fixing and communication devices, and,
above all, scale enlargements kept bucket-chain dredges in couwpetition
in Europe. The use of bucket-chain dredges in the western hemisphere
has been limited to isolated mining operations. The energy crunch and
environmental awareness of recent years has brought the bucket-chain
dredge into the spotlight. Previous concerns for economy (least-cost)
are gradually being replaced by concerns for efficiency (doing the
most with the least). A bucket-chaln dredge plant can move granular
material with less horsepower and at higher densities than scome other

types of dredges.

Riverine Hydrology

Much interest has developed in recent yrars for letting the
river dredge itself. Altering flow characteristics or modifying the
flowage channel is one of the ways this can be accomplished. A more

detailed discussion of this can be found in the Dredging Requirements

Work Group Appendix and in Dr. D. B. Simons' presentation in Attachment 1.
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The dredge design and manufacturing industry has made significant

steps i recent years toward improving the operation ard efficiency of
its product. Three factors acting in concert have played a role in
this progress: environmental concerns, energy efiiciency, and unpre-
dictable labor costs., How the new designs accommodate these factors

will become apparent as we look at some of them individually.

Pneuma Pumping System

The Pncuma pump was developed by Dr. G. Faldi of SIRSI, Florence,
Italy. It is a solid displacement pump with compressed air acting as

a pistor and as the driving force.

The standard pump body has three sheet stee! cylirnders with the
diameter about equal to the height. At the bottom of each cylinder
is an inlet pipe for the dredged material slurry; at the top is a
pipe for compressed air, and a slurry outlet pipe. The outlet pipe
is enlarged immediately above the cylinder to contain a sphericea?
valve and seating of abrasive-resistant rubber. The steel outlet
pipes from the three cylinders combine with a flange to which a

flexible discharge pipe is bolted.

The pump operates on a two-stroke cycle of compressed air enter-
ing and displacing the slurry into the discharge pipe and fresh slurry
entering while spent compressed air escapes to the atmosphere. As the
compressed air enters the cylinder, the inlet valve remains closed

and the outlet valve is opened by pressure sufficient to overcome

the combined head of liquid depth, further height of pumping and ;
friction. The compressed air supply is shut off at the bottom of h
its stroke (that ic, when the cylinder is nearly empty) and the com-
pressed air pipe is opened to the atmosphere causing the outlet valve
to close. The external liquid pressure then opens the inlet valve
and the slurry beneath it is forced into the cylinder, driving out
the remaining air but being prevented from rising up the compressed
alr pipe by the floating valve which closes the orening. The cycle

is then repeated.
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It is the combination of the three cylinders which is significant.

The compressed air supply and exhaust are regulated by a distributor
which opens and closes passages to overlap the cycles of the three
cylinders so that the discharge of the second cylinder begins when

the first is completed continuing in turn to the third and then the
first again. The discharge is therefore uniform and continuous. There
are usually 1 to 3 cycles per minute. A similar result can be obtained

from two cylinder pumps which are sometimes used for fixed installationms.

The Wilmington District, Corps of Engineers, and the U.S. Army
Waterways Experiment Station recently tested the Pneuma pump on the
Cape Fear River and Masonboro Inlet (Wilmington, North Carolina).

One portion of this test simulated conditions on the Upper Mississippi

River.

The testing was conducted in two parts. The purpose of the first
part was to find, measure, and document the performance of the Pneuma
pump while the more basic variables were changed one at a time. The
purpose of the second part was to establish the operational feasibility

and economy of practical assignments.

The effects of type of bottom material, dredging depth, and speed
over the bottom were tested while the Pneuma pump discharged into the

(1)

Currituck. An effort was made to keep this evaluation as scientific

as practical, placing less emphasis on economic considerations.

A Pneuma pump (model 600/100) was mounted on the Workboat Snell.

The pump and connecting hoses were hung from a 15~ton telescoping
cable crane and the distributor was mounted on the deck. Two
1,050-cubic-foot per minute (115-pound per square inch) compressors
were on the deck. Only one was used in the shallow water (less than

15 feet), a situation similar to Mississippi River dredging.

(1) The Currituck is a 300-cubic-yard self-propelled hopper dredge
described on page 20.
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Preliminary results of the test show that the Pneuma pump is

adequate for specific applications. The high mass concentrations
claimed for silty materials (1,250-1,350 grams per liter) seemed to
be substantiated. It is probable that these concentrations were not
reached in the sandy materials on the Cape Fear River because only
inappropriate nozzles were avallable for testing at this site. The
dozer blade type nozzle would appear to give better concentration
and production rates. Additional tests using these nozzles would be
advisable, but the MENWG suggests that further tests of this device
for main channel maintenance dredging would not be justified for
reasons explained later. The Pneuma pump may be suitable for some

side channel, fish and wildlife management, and recreation purposes.

The Pneuma pump's use as a channel maintenance-production
dredge seems inappropriate because of its high horsepower require-
ments and energy inefficiency. The best advantage of the Pneuma
pump seems to be the extremely low resuspended bottom sediments
(turbidity) that it produces. This makes it useful in highly pol-
luted areas or where there have been spills of heavier-than-water

pollutants.

The Pnecuma pump could be adapted for use in the GREAT I area for
these limited applications. One modification would be a barge equipped
with a modified dredging ladder and power winches (see the following
figure).

The test also raised questions about the discharge distance that
the pump alone can reach. Data have been gathered but the results have

not been compiled.
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Hopper Dredges

A hopper dredge is a self-contained, self-propelled vessel
that hydraulically loads material into its hold with on-board pumps.
It can move under its own power to a deposition site where, for shore
placement, it can pump out with the same pumps used to load the
hopper, or it can bottom dump the material through doors in the
vessel's hull. The unique feature of most hopper dredges is their
ability to load material while under way without use of spuds or
anchors. This type of vessel is well suited to channels where pipe-~
line dredges would present a navigational hazard and also in locations
where deposition locations are not available within economic pumping

distances. This type of dredge is not used to excavate very hard

material. Hopper dredges range in size from 300 to 12,000 cubic yards

A hopper dredge with hydraulic self-unloading capability would

be suitable for portions of the selected channel maintenance plan.
This type of dredge could be used efficiently where shoaling rates
are slow enough to allow a productivity rate of less than 300 cubic
yards per hour, when overflowing of the hoppers is acceptable, and
where hydraulic unloading of the hopper can be done. The Corps
should not pursue this type of dredge for permanent use on the
Upper Mississippi River, but may find it profitable to bid a hopper

dredge on some of the maintenance dredging.

This type of dredge would have the advantage of smaller total
plant investment and labor requirements while sacrificing some
degree of productivity. For instance, the Currituck could be com-
petitive on dredging at sites such as near Weaver Bottoms in pool 5

and placing material at the various side channel closings identified

as site 5.30.
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Clamshell Dredges

Atlas Clam Dredge, Inc., has an automated clamshell dredging device.
The open dredging bucket is dropped at high speed through a digging well
in the deck of a specially designed pontoon section barge. As the bucket
passes through the digging well toward its highest point, an electro-
mechanically activated chute is placed in position below the closed
bucket. The bucket is opened and dredged material is dumped on the chute
and diverted into a receiver. The dredge operates on about 50-second
cycles and moves about 120 cubic yards per hour with 2- to 3-cubic yard
buckets. It needs a crew of only two or three because the hoisting
machinery and chute movements are automatic. Depth limit can easily

be set and the movements included in automation setup.

Drag Beam Method of Agitation Dredging

Agitation dredging is perhaps the oldest known method of dredging
for channel maintenance. Usually this method involves scarifying the
material (if needed) and physically moving it by such methods as pro-

peller wash or dragging.

Savannah District has used two types of dragging with some
success. In the Savannah harbor, slips and docks have been cleared
by drag:sing a 5-ton beam over the bottom with 4,000-horsepower harbor
tugs. This method has been very effective and cost efficient. The
tugs dredge while they are standing by between calls to their normal

duty.

Savannah District has also cleared small shoals in its
chaanel areas by dragging a 2~ton beam (14-inch H-pile) with a
600-horsepower tug. Both methods appear to be effective for small

areas and where the material can be dragged to nearby deeper waters.

33
T ) Gl oy ot - - Lol e kg,
et T AT e T -
“i . Tt '-"5”\_""‘ ht o , -




Direct Hydraulic Loading of Barges

During the GREAT I study, it was suggested that barges could
be loaded directly by a hydraulic dredge. The rationale for this
suggestion is that a hydraulic dredge can efficieatly (at todav's
prices) remove sand from the channel bottom wiiile a barge is the
most efficient mover of dredged material over long distances. It
was felt that significant cost savings could be realized. Several
parties with experience in hydraulically loading barges were con-

tacted. The most notable results of this survey are:

1. Cape Girardeau Sand Company, Cape Girardeau, Missouri,
operates a l4~inch suction dredge about 50 miles above the Ohio River
for mining river sand used in concrete. Most of the material is in
the range of mortar sand and is similar to the Mississippi River
material found in the St. Paul District., The pumped sand slurry is
deposited directly into compartmented deck barges of 26 by 100 feet.
These carry about 300 tons with a draw of 6 to 7 feet. The material
is moved about 4 miles to a land area where it is removed by a deck-

mounted crane. This mining operation has been used for 57 years.

2. Winter Brothers Sand, St. Louis, Miscouri, mines sand from
the Merrimac River. It pumps unclassified sand out of the river with
a 16-inch hydraulic dredge and loads it directly onto compartmented
deck barges sized 26 by 100 and 26 by 120 feet. These barges carryv
300 and 500 tons, respectively. Holes in the side of the deck com-
partments allow overflow water to return to the river. The barge
drafts are 6} feet and it takes 35 minutes to fill a barge. The
barges are moved approximately 20 miles downriver and unloaded into

the classifying plant with a 4-cubic vard bucket.
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3, Basic Material Company, St. Louis, Misscouri, uscvs a l16-inch
hvdraulic dredge to load directly onto deck barges having 4-foot high
cargo compartments. The barges are 26 by 100 feet, drafc 6. to 8 oo

and load in 15 minutes.

4, Bussen Quarries, St. Louis, Missouri, does the majority of
the commercial dredging in the St. Louis area. It operates 16-, 14—,
and 12-inch hydraulic dredges which pump directly onto deck barges.
The company operates nine deck barges and has transported material as

far as 20 miles.

In all these cases, the barges are loaded to overflow and the
water (with some suspended solids) is allowed to overflow until a sig-
nificant portion of the load is the coarser sediments which have

settled out.

Hydraulic Unloading of Barges

The work group examined two hydraulic methods of unloading material

from barges:

1. Bottom dumping the material at the suction head of a small
dredge. The material would be resuspended in a slurry and pumped in-

land to the placement site.

2, Adding water to the barge to suspend the material in a slurry
which can be removed by a centrifugal pump and moved to an inland

placement site.

The first method seems more adaptable to the Upper Mississippi

River because:

1. The complement of equipment 1is more flexible. The smaller

hydraulic dredge would also be available for channel maintenance dredging.
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2. Most of the material dredged in the area is suitable for

rehandling in this manner.

3. The plant can easily be dismantled and moved to a new

location in less than 2 days after a period of operation of probably !
less than 2 weeks and still be competitive. This operation is

typical of dredging volumes and frequencies in this area.

Mechanical Unloading of Barges

The unloading of loaded barges by some type of mechanical device
is as varied as anv contractor's imagination. Basically, any type of
earthmover or dry materials handling device can do the work. From
what the work group has witnessed, the selection of one device over
another is more a matter of personal choice or availability than one
of careful investigation and analysis. Also, the cost effectiveness
of several types seems comparable for the same range of productivity.
Those operations which the work group felt worthy of further considera-

tion were:

1. A crane or backhoe stationed at the placement site which would
unload the barges and place the material onshore. Dozers, endloaders,
bottom dump scrapers, trucks, or conveyors would distribute the material

into the placement site.

2, Ramps on shore allowing endloaders to directly unload the

deck barges with other equipment as needed.

All of these methods are in use at terminals or construction sites

in the GREAT I study area.
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For use on smaller hydraulic dredges (up to 12 inches), a rigid
truss replaces the first two pontoons of the discharge line. The
truss is anchored by a set of spuds and is attached to the dredge
body by a pivot. One set of hydraulic rams on the truss pivots the
dredge through a full 1800. A second ram advances a telescoping
portion of the truss through 20 feet without repositioning the spuds.
This eliminates the need for swing anchors and cables and permits a

wider swing.

Hydrocyclones

A hydrocyclone is a contained-force vortex. The less dense slurry
is drawn from the center of the vortex» and out the top of the device
while the denser slurry is drawn out the bottom of the device at the
funnel end of the vortex. Hydrocyclones have been suggested as a
means to decrease the water content of a slurry from a hydraulic dredge
or increase the density of a slurry to be handled in a placement site.
Frequently, it is not efficient to transport the éntire volume of
water to a placement site, nor is it desirable to limit the turbidity
of return flows from a diked placement area (if the area is too small

or too full to allow settling).

Laboratory and field tests have been conducted. All of the
tests have been plagued with a lack of consistency. Behavior and effects
observed in small-scale models are not confirmed in larger-scale versions.

Available test results show that:

1. On clay slurries with low solids content, the hydrocyclones

perform well in clarifying the effluent and concentrating the slurry.

2. On most dredged materials, hydrocyclones perfori from below
expected to poor primarily because of the combination of high solids

content, small particle size, and high viscosity.

3. The hydrocyclones are very successful at recovering sand
from dredged material.
37
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Therefore, hydrocyclones are poorly suited for use on the Upper
Mississippi River. The areas in which they would perform best - where
it is desirable to separate dredged sand from slurry - are where they
are needed least. In these areas, the dredged material is known or
suspected to be clean and unpolluted. Thus, no clarification or con-
centration {s needed. Below Lake Pepin, the sand underlying the place-
ment sites is significantly thicker than the sand layer above the iake.
This layer allows the slurry water to percolate at a faster rate which

further diminishes the need for a hydrocyclone.

In the areas where a hydrocyclone is most desirable, the
dredged material is not conducive to efficient operation of the
hydrocyclone, In lower pool 2 and upper pool 4, the bottom sedi-
ments have higher levels of pollutants, primarily organics and
heavy metals that are bound to fine sediments. It would be desi -
able to separate the clear water from the sediments and return it
to the river, Also, the percolation rate in these areas is slower
than below Lake Pepin so the containment areas must be larger to
attalin the needed retention time. Concentration of the slurry
would help reduce the size of the containment areas. However, hvdro-
cyclones do not work well on the type of material found in these

areas and their value is questionable.

The work group made a field investigation of a variation in hydro-
cyclones. This particular device was a mechanical settling tank
with a filtered effluent. The only place this concept appears to have
value as part of a dredging operation would be in highly polluted
situations and with small hydraulic dredges. A major drawback which
must be overcome for this device to become useful is a filter element.
Studies by the Waterways Experiment Station for the Dredged Material
Research Project (DMRP Manual - Treatment of Dredged Materisl) found
that an element capable of removing suspended solids from large

volumes of water has not been developed.
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IMPLEMENTATION OF SELECTED PLAN

The selected material placement plan is a resource-oriented
strategy for the placement of dredged material regardless of the type
of machinery available. The Channel Maintenance Appendix describes
these resources and what actions involving channel maintenance dredg-

ing are required to protect, enhance, or exploit these resources.

The trend in newer dredges has been toward lower manpower
requirements for sustained production rates. The investment
made in a piece of equipment remains fairly stable, but the wages
of the operators and lsbor force will fluctuate. Therefore, automation
in the dredgirg equipment and the smallest unit that can do the job

are usually most desirable.

In many people's minds a necessary recommendation of the GREAT
report should be to: (1) retain the William A, Thompson and modernize
its plant to facilitate new techniques on the Upper Mississippi River,
(2) dispose of the Thompson in favor of a fleet of smaller hydraulic
and/or mechanical dredges, or (3) develop a dredge designed specifi-
cally for implementing the selected plan.

Recommendations of this type imply two assumptions that are not

necessarily valid.

1. The values of society concerning our resources can be accurately
predicted over the next 40 years. With this predictive capability,
the equipment needs could be defined and a plant suitable for this region
could be developed.

2. The Corps will be required to perform the channel dredging

with its own equipment.
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In the first case, the two basic dredging methods, hydraulic and
mechanical, are not likely to dramatically change ir the next 40 years,
but the devices will undergo technological improvement which the Corps

should take advantage of.

In the second case, the Industry Capability Program, designed to
spur competition and constructive growth in the dredging industry,
has been in operation for several years in one form or another and has

been formalized in Public Law 95-269. The program allows privately

owned dredges and Corps dredges to bid competitively on dredging jobs
and will eventually relieve the Corps of much of the dredge ownership
responsibility it now has, This bidding process, if fully extended
into the GREAT I area, could allow the most efficient and effective
dredge plant to do the dredging (presuming that the organization with
the most efficient and effective plant would have a competitive
advantage)., By promoting competition, not only between the Corps and
the industry but more importantly between dredging contractors, the
latest available techniques and machinery capable of implementing

GREAT's selected plan could be expected to do the dredging.

Although two dredging plants, the Thompson and Hauser, have been
doing all the channel maintenance work on the Upper Mississippi River,
they will not always be available to St. Paul District. Therefore,
even without the requirements of Public Law 95-269, some dredging
would have to be done by contract. Now that Public Law 95-269 is
becoming effettive, it appears that the chances for competition be-
tween dredging firms are improving. One of the main concerns of the
MENWG during the study was that the only competition developing would
be between the Corps and one or two local contractors and, as a result,

little economy of operation would be realized.
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The dredging cost estimates displayed in the Channel Maintenance

Appendix show that a barge-mounted backhoe dredge could be very cost

effective for much of the dredging on the Upper Mississippi River.

This finding opens the market for dredging contracts to another large
group of contractors - general, sewer and water, and highway contractors.
The option appears attractive for a contractor who owns a sultable
backhoe to temporarily mount it on a barge and use it as a dredge. Thus,

competition between contractors would be stimulated.

Preparing contract documents for dredging on the Upper Mississippi
River will always be a major problem. Shoals develop most often from
high flows during spring runoff and from heavy summer rains in the
tributary basins., The time span from the initial hydrologic event to
the shoaling of the main channel does not permit the preparation of
plans and specifications and a bidding procedure. The only procedures
which seem viable are to negotiate a rental contract or a unit price
plus retainer with a contractor for an entire season. Any special
conditions would be negotiated as dredging is needed. Better forecast-
ing techniques and a higher level of river engineering would significantly
reduce the contracting problem (see the Dredging Requirements Work

Group Appendix, particularly the portions on river hydraulics).

OTHER RIVER MANAGEMENT OBJECTIVES

Several of the other work groups have as objectives better management
of the resources in the river valley. Some of the recommendations being
developed call for some type of construction but not something that could
easily be contracted. In these cases, the Material and Equipment Needs
Work Group concluded that a plant owned by one of the management agencies
and available to a resident manager for the agency to implement the
recommendations appears to be practical. These smaller special plants

could be:
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1. A portable dredge plant for dredging in backwaters and

off-channel areas for fish and wildlife management purposes.

2. A recreation enhancement plant which could move from site
to site shaping, keeping down unwanted vegetation, planting areas
where appropriate, etc., to make those sites best suited for recreation
more attractive and possibly divert heavier recreation use from areas

that could not support it.

PILOT PROGRAMS DURING GREAT

During the study, several pilot projects and studies were under-
taken to gather data and test management actions. Whenever possible,
more than one test or data gathering effort were combined in one
pllot project. The work group benefited from these cooperative

efforts.
SIDE CHANNEL OPENING PILOT STUDY AT BUFFALO CITY

During 1975, many requests for side channel openings in the reach
of the river covered by the GREAT I Study were made. These requests
were carefully considered by the Side Channel Work Group. The Buffalo
City project was selected for demonstration. This project consisted
of dredging an access channel to the city, moving the material approxi-
mately 7,000 feet, and placing it where Buffalo County could construct

a combination road raise and floodwall.

The 8-inch hydraulic dredge used for this project was a rented unit
named the "Mud Cat". The "Mud Cat" was being considered by the work group
as having potential to perform dredging at the low-volume sites or where
the dredging cut face is shallow. This dredge is small anough to be trans-
ported to the job site on a semitrailer. It propels itself along a 3/8-inch
steel cable so it must be anchored at each end of the cut. It has a rotat-

ing 8-foot auger ahead of a pump; this auger moves material back into the

pump inlet.
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The discharge floating and land lines are not different from

standard fixtures. Two auxiliary booster pumps (trailer-mounted)
were used to transport the material up to 7,000 feet to the placement

site.  These pumps provided more tha enough power.

Ite outfall svstem censis ed ot 30 feet of standard shore pipe
with 2-inch holes on 1-foot centers along the lower side of the pipe.
The pipe rested on oil drums placed under each joint. Most of the
solids and about one-half the water dropped out through the holes
with the remainder flowing out through the end of the line. The
initial installation for filtering of solids consisted of a snow
fence covered with burlap. This filter did not work so the dredged
material was used to build a containment dike that formed a settling
pond. The settling pond was approximately 575 feet by 25 feet,
and had an outfall consisting of five 8-inch pipes through the berm
and directly into the river. The pond proved to be very effective
and trapped a significant amount of fines in the area. Buffalo

County expected to use this material as topsoil for grassed areas.

The costs of operation were very favorable considering that this
was a new operation. Some time was lost as a result of training, ob-
taining supplies, and correcting the problems of control of the return

water,

The overall cost of dredging and transporting to the deposition
area was computed at $2.14 per cubic yard. The cost of dredging only
was estimated at $1.31 per cubic yard with the movement of the material
to the beneficial use site cost at $0.83 per cubic yard. If a four-
shift operation had been run, the estimated cost could have been re-
duced to $1.65 per cubic yard, on the basis of fewer days of rental
of the machine. These costs include a Federal employee benefits charge
of 33 percent and an additional District overhead of 14.4 percent.

The benefits apply only to basic wages and not to overtime so the cest
of overtime was not a significant consideration. (Costs are in 1975
dollars.) A summary of the costs of this operation is given in the

following table.
43

e P e PR £ 0 M e WA O RTTT n ey K aaeee

IR IS i anatute. . o o NPREL SRS VSN
g . : )




summary of costs for Buffalo City side channel opening

Item Amount
Total costs
Equipment rental
$23,694.12 + 60 days = $394,90/day
$394.90/day X 37 days = $14,611.30
Labor
Regular T $6,225,12
Overhead ($6,225.12 X 1/3) 2,075.04
Overtime 3,510.24
Total 11,810. 40
Fuel, supplies, and miscellaneous 2,008.17
District overhead (0.144 X ($11,810.40 + $2,008.17)) 1,989.87
Total 30,419.74

Assume 14,200 cubic yards of material dredged.
Cost per cubic yard = $30,419.74 + 14,200 cubic yards = $2.14/cublc yard

Dredging costs only

Equipment rental
$16,865.12 + 60 days = $281.08/day
$281.08/day X 37 days = 10,399.96

Labor (Use 2/3 of hired labor)

$7,340.50 + 2/3 = $4,893.67

Overhead = $4,893.67 X 1/3 = 1,631.22
Total 6,524.89
Fuel, supplies 672.12
District overhead (0.144 x ($6,524.89 + $672.12) 1,036.37
Total 18,633. 34

Assume 14,200 cubic yards of dredged material.
Cost per cubic yard = $18,633.34 + 14,200 cubic yards = $1.31/cubic yard

Estimated costs for four-shift operation

Equipment rental

$394.90/day X 16 days $6,318. 40
Labor

$529.84/day X 16 days $8,477.84

Two Sundays, 1% time 264,92

Supervision 1,073.29

Benefits 3,151.87

Total 12,967.92
Fuel, supplies, miscellancous 2,008.17
District overhead (0.144 X ($12,967.92 + $2,008,17)) 2,156.56

Tota!

Assume 14,200 cubic yards of dredged material,

Cost per cubic yard = $213,451.05 + 14,200 cubic yards = $1,65/cubic yard
(23-percent savings)

23,451.05




P

CHANNEL DIMENSIONS AND RELATED DREDGING

The only reliable recorded information on channel dimensions before

1956 is data on location, dates, and quantities of dredging. Data
from 1943 indicate that 11 feet below low control pool was a common
depth of dredging with the depth occasionally being 15 feet below

low control pool. In 1945, the average depth was 13.7 feet. Direc-
tives issued for the 1946 season established 13 feet as the standard
for normal 9-foot channel maintenance. No records on width of dredg-

ing were retained.

Since 1937, the Dredge William A. Thompson has done essentially
all dredging in the GREAT I study area. The Thompson has been well
suited to the 13-foot depth because dredging to this depth generally
calls for a 3-foot dredging face. In terms of volumes dredged per
unit of time, this dredging face is near the optimum for a 20-inch hy-
draulic dredge. Before GREAT, the use of the. Thompson was considered
sound judgment because it had the lowest cost per cubic yard of material

dredged.

This work group questioned whether cost per cubic yard is a
reasonable criterion for measuring the cost effectiveness of dredging
operations. The taxpayers money spent on channel maintenance is not
intended to buy the movement of sand from one place to another but to
buy a channel large enough to allow navigation. Thus, the taxpayers'
money is better spent if the Corps spends $2 per cubic vard to move
25,000 cubic yards of sand ($50,000) than $1.50 per cubic yard to move
40,000 cubic yards ($60,000) as long as the channel is maintained.

This argument also supports the finding of the Dredging Requi-:e-
ments Work Group that dredging volumes may be significantly reduced.
These findings show that, in many cases, dredging to a shallower depth
can reduce volumes significantly, At reduced depths, a 20-inch
hydraulic dredge cannot move sand as efficiently and costs per cubic

yard increase.
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The volume of material to be removed at a dredge cut 1is determined

by the depth and width of the cut. The volume often determines the
environmental impacts and dredging costs. Studies quoted in the
Dredging Requirements Work Group Appendix show that, generally speaking,
as depth is decreased the width needed to maintain directional stability
increases (but is seldom in a direct ratio). In addition, many site

specific factors affect the relationship between depth and width.

Once the channel dimensions are established and a placement site is
selected, the cholice of dredging equipment is often intuitively ob-
vious or at least the list of appropriate methods has been limited.
However, the equipment that is available may influence the choice of

placement site and perhaps even the dredging dimensions.

To help ensure that the best knowledge available is used to
determine channel dimensions, hence dredging quantities and costs, the
MENWG supports a ''channel dimensions team'" as suggested by the

Dredging Requirements Work Group.
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LEGAL FRAMEWORK AND CONSTRAINTS

MORATORIUM ON PURCHASE OF DREDGES AND DREDGING EQUIPMENT

Beginning in the mid- to late-1960's, controversy developed
over Corps vs. private industry dredging. The dredging industry
opposed the Corps plans to replace several older dredges and build
several new dredges claiming the willingness and, if the work wasc
offered, the ability to acquire the capability to do the work of
the new dredges. The Corps took the position that its responsi-

bilities could not be met without its own dredging fleet.

The House Committee on Appropriations stated in its '"Report
on the Corps of Engineers FY 1973 Budget Request' (House Report
92-1151):

"The Committee has placed a moratorium on all proposed
plans for replacement or modification of dredges which

are not presently under contract, including hopper dredges,
pending the comprehensive study of the national pipeline
dredging requirements which the Deputy Secretary of the
Army for Installations and Housing has agreed to undertake
pursuant to the recommendations of the General Accounting

Office in its report on May 23, 1972.

"In summary, the GAO report outlines the Corps' alternatives
for accomplishing the dredging workload, including: (1)
maintaining the current level of effort with existing Corps
plant, (2) taking over a larger share of the program by ex-
panding the Corps plant capability, or (3) curtailing the
Corps role and/or getting out of dredging completely. The
Comptroller General also recommended that the Corps of Engi-
neers should furnish the results of its comprehensive study
to the appropriate Congressional legislative committees for
their consideration in providing guidance as to the federal

role in meeting the future national dredging requirements,"
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The Senate concurred with this statement (Senate Report 92-923)
and added:

". . . (that the) comprehensive study must include

consultation with the dredging industry, including thelr
views and recommendations on various alternatives for

meeting the national dredging requirements."

This study was commissioned by the Chief of Engineers and is the
"National Dredging Study" by Arthur D. Little, Inc,; it is often re-
ferred to as ''The Little Report.'" It was completed in 1974.

From the results of this study, the Chief of Engineers concluded
that a program to solicit bids for work traditionally done by Corps
dredges was desirable. The program would determine the interest
private industry had in doing the work (TOM - test of the market) and
the capability of the industry to do the work at reasonable prices and
on time (ICP - industry capability program). The Corps already had
authority to develop these programs. The details of the ICP are pre-

sented in a later section.

The moratorium was of considerable concern early in the GREAT I
study because it specifically "placed a moratorium on all proposed plans
for replacement or modification of dredges." Therefore, GREAT could
not easily recommend new or different dredges and the options were
severely limited. A recommended plan that included a new or different
dredge would have considerably less chance of being adopted than if the
moratorium were not in effect. The Team and work group decided to pro-
ceed as if the moratorium did not exist. If a new or different dredge
was needed, the justification would have to be strong enough to over-
come the constraint of the moratoritum. In this case, a backup plan
relying on existing equipment would also be developed to meet the GREAT

objeccives as nearly as possible.
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The moratorium did not significantly affect St. Paul District

operations. The District acquired the Dredge Colorado from the
Water and Power Resources Service (formerly the Bureau of Reclamation)
during the moratorium with the specific approval of Congress and the

Office of Management and Budget on the condition that it will:
1. Be used only as a booster unit for the Thompson.
2. Not be converted to a dredge.
3. Be rehabilitated by St. Paul District.

Public Law 95-269, discussed later in detaill, also lessened
some of the constraints of the moratorium. This law describes a
"minimun federally owned fleet" of dredges and states that this
fleet "shall be maintained to technologically modern and efficient
standards, including replacement as necessary." This law removed the
need for GREAT to develop an "existing equipment' plan except as a

tool in plan formulation.

The acquisition of new dredges by the Corps is still carefully
reviewed by Congress during the budgetary process. Therefore, GREAT I
plans which include a new or different dredge must also determine and

evaluate the future use of existing plant,
INDUSTRY CAPABILITY PROGRAM

The original intent of the ICP as proposed by the Chief of
Engineers was to determine the capability of the dredging industry to
perform, at reasonable cost and in a timely manner with hopper dredges

and sidecasting dredges, the dredging done in the past by the Corps.

The use of cutterhead, dustpan, and mechanical dredges was added.

49

T e T ffi“if"*:r~uu*;jﬁ!Q?¢?~< B N SR »Eiii;




Several meetings were held with industry representatives to

discuss details of the program during the development of procedures.
Significant differences in cost accounting, labor commitments,

wage and salary policies, overhead expenses, and staffing charges

were identified between Corps and industry procedures. These
differences called for substantial changes in the estimating pro-
cedures used by the Corps for work done under the ICP. The new account-
ing procedures are documented in Corps regulations ER 1110-2-1300,

ER 1130-2-307, and ER 1125-2-15.

In the past, the industry and Corps selected dredging projects
for the ICP through a complex series of steps. The industry began by
indicating interest in bidding on particular jobs. The Districts sent
lists of these sites to the Division offices. The Divisions forwarded
these lists to the Chief of Engineers after attempting to package the
work into easy units for bidding. On the basis of the types and amounts
of work, the Chief of Engineers allocated ICP dredging to the Divisions.
A minimum of 25 percent of Corps dredging nationwide was to be avail-~
able for contract. The selection of jobs to be advertised was left

to the Divisions.

In practice, North Central Division has reserved (not advertised)
enough work to keep Corps-owned plant active even if some of the work had
been listed by the industry. The rest of the dredging was then combined
into units for bidding. The contracting was handled by each District.

Starting in spring 1979, all dredging in which the industry ex-
presses interest will be advertised; none will be reserved for Corps
dredges. Corps dredges will not be dispatched, except in some emergency

W This change in

situations, until bids have been opened on these jobs.
policy resulted from issues raised by industry representatives at the

National Dredging Meeting in November 1978 and from evaluation of the ICP.

(1) The St. Paul District has chosen to ask contractors who have submitted
bids if they would be willing to negotlate a work order for the dredging in
case an emergency arises before dispatching its own fleet.
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In coastal areas and harbors, shoals develop slowly enough so
that contracts based on unit cost can be developed, and precontract
surveys are accurate enough at the time of dredging to be reliable
for pay quantities. However, on the Upper Mississippi River, shoals
can develop much faster than the 30 days needed to advertise a dredg-
ing contract. Also, the volumes of dredging often change right up to
the moment of dredging and a unit price or lump Sum contract becomes
very unwieldy. Therefore, this section of river was exempted from
the policy change for 1 year. For the 1980 dredging season, St. Paul
District plans to advertise a plant rental contract with standby

payment provisions.
PUBLIC LAW 95-269

Public Law 95-269, passed on 28 April 1978, basically takes the
ICP out of the status of a trial program and makes it law. The
moratorium on acquiring new dredging equipment is replaced by the
statement: ". . . shall be maintained to technologically modern and
efficient standards including replacement as necessary." Also, as a
part of this act, the Corps is directed to prepare a report determining
", . . the minimum federally owned fleet required to perform emergency
and national defense work.”" The report on the hopper dredge require-
ment of the minimum fleet has been submitted to the Secretary of the
Army, the Office of Management and Budget, and Congress. The report
on nonhopper dredges is in draft form and is scheduled to be sub-
ﬁitted to Congress in (date not yet established - the language in

the law is ", . . within two years after enactment. . .").
The law stresses that:
1. As much dredging as possible be done by private industry.
2. The Corps maintain a modern minimum dredging fleet to provide

for national defense and emergency operations both in the United States

and abroad. This fleet i1s to be fully operational at all times.
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Specifically, it requires that dredging be done in the most economical

and advantageous way to benefit the Nation.

The following instructions on shifting from nearly exclusive Corps

dredging are given in the law (exclusive of minimum fleet requirements):

1. The Corps has 4 years to shift to contract dredging the

industry has shown capability to perform.

2. As the industry grows to assume more of the dredging work

load, ther Corps-owned fleet will be reduced.

3. The Corps-owned fleet will be no smaller than that needed to

carry out emergency and national defense work.

4, The Corps will reserve the amount of work necessary to keep

the minimum fleet fully operational.

5. The minimum fleet report will be prepared and submitted to

Congress within 2 years.

6. No work will be done by contract if Corps plant is available
to do the work and the lowest bid is over 25-percent more than the

cost of dredging with the Corps plant.

7. All Government cost estimates must be based on the same fac-
tors (for example, overhead, depreciation, insurance, and capital in-

vestment interest) as the contractor's bid.

SECTION 404(T) AND OTHER REGULATORY RESTRICTIONS

In 1977, the Clean Water Act of 1965 (Public Law 92-500) was
amended to include section 404(t). This amendment requires the Corps
to obtain State permission for dredging the Inland Waterway System.

In the GREAT I area, the Corps must ask for and be granted all the
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necessary dredging, placement, and fill permits from the regulatory
agencies in Minnesota, Wisconsin, and Iowa. Each State's approach
to this authority was discussed at the Dredging Equipment Seminar.

The States' positions are given below.

Iowa Dredging Regulations

Towa's jurisdiction over its border rivers was recently expanded
through the Federal Clean Water Act of 1977 (Public Law 95-217). It
now includes regulation of the Corps discharge of dredged material
into the public waters of the State to meet applicable S;ate discharge

standards.

Three agencies in Iowa are directly involved: the lowa Conservation
Commission, Natural Resources Council, and Department of Environmental
Quality. The coordinatior mechanism within the State is the Governor's

Interagency Resource Council.

The Iowa Conservation Compission has jurisdiction over the sov-
ereign lands and waters of the State. As it pertains to meandered
streams within or bordering the State, State property is determined
to be that land below the ordinary high-water line. In addition, the
commission is concerned with fish and wildlife resources primarily
through the Fish and Wildlife Coordination Act. It is also the major
recreation development agency within the State and is concernéd with

timber growth.

As a result of the aforementioned responsibilities, a permit to
satisfy section 404(t) is required for dredging and placement below the
ordinary high-water mark. In addition, the commission's concerns for
fish and wildlife resources must be considered under the Fish and

Wildlife Coordination Act.
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The Iowa Water Quality Commission of the Department of bkuviron-

mental Quality regulates the quality of the waters of the State t(hiough
the adoption of water quality and effluent standards. These standards
are primarily implemented through the issuing of discharge permits. Un
10 August 1978, the department was delegated responsibilitv for

issuing National Pollution Discharge Elimination System (NPDES) per-
mits pursuant to the Clean Water Act. At the present time, the depart-
ment has adopted no effluent standards for dredging operations; however,

the practice appears to have been atfected by the water quality standards.

The most important standards limit increases in turbidity of a
receiving water from a point source to 25 Nephelometric turbidity
units. Total allowable dissolved solids are 750 mg/l (milligrams
per liter) in a stream with a flow rate equal to or greater than
three times the flow rate of upstream point source discharges. These
standards apply to all classes of waters. In additien, section 401
allows the department to review 404 permits for their impacts on State

environmental quality standards.

Subsection 19.3(1) (e) of the Water Quality Commission's rules
specifically excludes dredging and fill discharges from permit require-
ments. In such a case where effluent limitations are not applied
through permit, primary concern is limited to the maintenance of water

quality standards.

Pursuant to this concern, it will be necessary for the Corps to
submit a proposal for the conduct of a monitoring program related to
dredging activities for approval by the department before the initiation

of dredging.

The Iowa Natural Resoyfces Council is responsible for floodplain
management and regulation. A permit is required from the council
before dredged material can be placed in a floodplain or floodway.

An administrative waiver may be granted to applicants for dredging

projects, provided the project is minor in scope and cannot appreciably
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attect flood flow. In view of the magnitude of many dredging projects,

it will be necessary to clearly show that any dredged material placed
within the banks otf the Missigsippi River is located in nomeffective
flow areas., 1If this cannot be shown, it is necessary to make formal
application for council approval requesting a variance from normal

criteria.

The State has been actively involved in GREAT's programs.
GREAT recognizes the multiple demands/needs for the Mississippi
River resource., The State encourages the Corps to complyv with
GREAT's recommendations as they apply to channel maintenance on the

Upper Mississippi River 9-foot channel project.

To satisfy the needs of 404(t), the State will continuc to
work within the framework of GREAT, but will require the Corps to
obtain a State permit(s). The Iowa Conservation Commission will
assume the lead role in coordinating a State 404(t) permit. A
permit procedure was outlined for the 1978 season. This procedure

is being further evaluated for possible changes.

Assigned staff members from the Iowa Conservation Commission,
Department of Environmental Quality, and Natural Resources Conuncil
are involved in the On~Site Inspection Teams of GREAT as determined
necessary by the agencies. If conflicts arise during the on-site
evaluations, the matter will be referred to GREAT for resolution.
If the matter is not resolved to the satisfaction of the State, it
will be referred to members of the Governor's Inter-Agency Resource
Council for resolution. A unified State of Towa 404(t) permit will

be issued where possible.
Fourteen days before a site specific evaluation, the Corps is

requested to send to all Iowa On-Site Inspection Team members the

following information:

55




o em————

1. [dentification of the proposed dredging site.

2 Detailed channel condition ~ur.cv= shich identify dredg-

ing requirements.

3. Physical, chemical, aand biosiogical analyses of sediments

to be dredged in accordance with tne approved monitoring program.
4. Identification of the proposed placement site(s).
5. Characteristics of the proposed placement site(s) (for

example, topography (existing and proposed), vegetation, ownership,

location with respect to floodway, and containment plans.

6. Analysis of environmental impacts of dredging and placement
(that is, effects on fish and wildlife, water quality, flood stages
and existing developments, vegetative cover, recreational use,

and relationship to State lines).

The State wishes to emphasize the desirability of placing
dredged material in areas where beneficial uses can be made of the
material, In every case where dredging is required, the Corps should

make every effort to place material at beneficial use sites.

Minnesota Dredging Regulations

In Minnesota, two agencies, the Pollution Control Agency and the
Department of Natural Resources, carry out the primary regulatory
functions which affect placement of dredged material. Both agencies
are mandated under existing laws and operate under existing regula- h
tions to control dredging and the discharge and placement of dredged

materials.

The Department of Natural Resources requires permits for work in
public waters. Its authority is defined in State statutes (chapter 105)

and in regulations promulgated in 1978 which define thc standards and
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criteria for granting permits to change the course, current, or cross

section of public waters. Public waters are any waters of the State
which serve a material beneficial public purpose. Permits are re-
quired for any fill activity below the ordinary high-water mark of

.hese waters.

The Department's policy limits the placement of fill in public
waters and their shorelines to preserve their natural character and
maintain suitable aquatic habitat for fish and wildlife. The Missis-
sippi River is designated by Congress as both a fish and wildlife
refuge and a Federal navigation project. These public purposes
deserve State protection. Permits are issued for the placement of
dredged material after a site-by-site review and evaluation of the

potential impacts of the proposal and alternatives.,

During the 1978 dredging season, the Corps was required to apply for
only one department permit for the placement of dredged material from
the 9-foot navigation channel project. The department issued a permit

to the Corps for this site after evaluation of alternative dredging

and placement methods. The Corps provided on-land placement

of material above the ordinary high-water mark at substantially
all sites last year. For 1979, as in 1978, the department will re-
quire the Corps to obtain permits after reviewing each site on an
individual basis in accordance with the regulations applicable to

work in public waters.

The Pollution Control Agency's authority to regulate dredge and
fill activity derives from Minnesota statutes (chapters 115 and 116)
which define the authority of the agency to protect water quality and
specifically define dredged material as a pollutant to be regulated.
The agency opposes open water placement and requires that supernatant from

hydraulically dredged materials be treated before being vreturned to waters

of the State,
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During the 1978 season, the Corps and the Pollution Control Agency

signed an agreement in lieu of permits when the late passage of the
Clean Water Act did not permit enough time for the required administra-
tive procedures to issue permits for the 1978 season. The stipulation
was highly successful in that the Corps was able to place all

dredged material on land, with confined on-land placement sites
provided for hydraulically dredged material. Also, the

stipulation did not result in any channel blockages, Provision

for emergency dredging procedures was included in the stipulation,

and a procedure for obtaining exceptions to the permit requirements
was established. During the 1978 season, the Corps requested four
exceptions. Three of the exceptions were granted by the agency board;
however, only one of the exceptions was used because the Corps was
able to provide on-land or confined on-land placement of all other
dredged materials. Even where the exception was used, reduced dredg-
ing requirements allowed the material to be placed substantially

on-land.

Studies were conducted during the 1978 dredging season, including
effluent monitoring, comprehensive water quality sampling, sediment
sampling, and bioassays. These studies will be used to determine

requirements or mitigative measures for future permits.

For the 1979 dredging season, the Corps and the agency have
initiated the State administrative process for permits which includes
a public notice and public hearing. The primary condition of the pro-
posed agency permit continues to be on-land placement of dredged materials
with confined on-land placement of hydraulically dredged material.
Provisions for emergencies and impending groundings have been included
as well as a procedure for obtaining justifiable exceptions to the
conditions of the permit. Strict compliance with State efflg;ht Hmits
will not be required; however, effluents will be monitored and the
Corps best effort at obtaining compliance will be accepted as the
interim limitation. Interim limitations and a l-year permit duration

will allow the following to he considered in future permit requirements.
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1. The GREAT final report which is scheduled to be released
in fall 1979.

2, The results of sediment and water quality analysis conducted

during 1978 and 1979.

3. The Corps budgetary process, since the 1980 season is the

first season that the Corps was able to allow for consideration of section

404 (t).

Interagency coordination in Minnesota has been primarily conducted
through the GREAT on-site inspection team process and by the personal
efforts of the participants in the permitting programs. Open lines of
communication are maintained between the agency, Department of Natural

Resources, and all participating agencies of GREAT,

Wisconsin Dredging Regulations

The following is a summary of Wisconsin statutes that apply to

the Corps dredged material placement activities:

1. Section 30.12. - This statute is the substantive law in

Wiscpnsin which totally prohibits the open water placement of dredged
materizl, even for such purposes as beach nourishment. It only allows

' which

the Department of Natural Resources to authorize a "structure,'
18 defined as anything having a discrete shape, function, and utility,
and which does not result in the creation of land. Under section
30.12, the department can authorize the placement of dredged materials
in the navigable waters of the State only if it is carried out in
conjunction with the construction of a structure, such as a breakwater.
The use of dredged material for beach nourishment or for filling be-

tween groins 1is not allowed under this statute.
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2. Section 30.11. - This statute enables the department to

authorize the placement of dredged materials in the navigable waters
of the State only if the material is placed within the limits of a
bulkhead line. A bulkhead line is a surveyed line which describes
the limits of a fill, and it can only be used to regularize a shore-
line. A bulkhead line cannot be used to create land for the riparian

owner,

3. Section 147.025. - The discharge of dredged or fill materials

into other "waters of the state," as that term is defined in section
147.015(13), Wisconsin Statutes, requires a discharge permit pursuant
to section 147.025, Wisconsin Statutes, In addition, the discharge of
effluents from existing confined placement facilicies constructed by
the Corps under section 123 of Public Law 91-611 requires a discharge
permit pursuant to this section in accordance with section 60(a) of

the 1977 Clean Water Act.

In addition, section 60(b) of Public Law 95-217 requires that

Federal agencies obtain water quality certification pursuant to section
401(a) of Public Law 92-500.

The State's stringent statutory standards for approval of dredged
material placement, combined with court decisions, led to the following

conclusions:

1. Dredged material cannot be placed in open water.

2. Bulkhead lines and structures can only be permitted in very
isolated tases and, for all practical purposes, do not exist on the river
because of the volume of the material dredged and strict requirements

of the law.
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PROBLEMS AND NEEDS

The pasic objective of the Great River Study is to develop a
civer system management plan that will incorporate total river re-
source requirements. Conflicts often occur between the actions of

agencies having management responsibility on the river. These con-

flicts are but one of the problems associated with dredging. Where
problems result from neglect of economic, environmental, or social
factors, the environment, the people, and the Nation are the losers,
The problems of channel maintenance dredging go beyond the scope of
just the resource management aspect. The majority of these problers -
both resource management and channel maintenance - are addresced by

other work groups of GREAT.

To help identify the extent and severity of these problems, a
series of public meetings was held in winter 1974-1975. From
Minneapolis to Lansing, Iowa, the range of public attitudes and
concerns was recorded. At each meeting, the GREAT program was ex-
plained and people were urged to express their opinions. They
responded positively with honest, realistic, and highly useful sug-
gestions to GREAT. People who live along the river and these who
use it frequently were concerned about lost beauty and degredeticn
of the river's recrcational values. Fish and wildlife and maintenance
of the 9-foot navigation channel were recognized as large-scale
matters that required official regulation and review. Loss of
faverite fishing pools, blocking of small-boat channels by sand,

and marring of the river's beauty were realities that cut deeply.
GREAT STUDY OBJECTIVES
Following these meetings, an extensive list of problems was

compiled. After the list was developed, the Team realized that it

was not equipped or charged with responsibility to address all
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the problems. A list of criteria, based on the study objectives,
was developed. These criteria defined the range of problems the
Team would address. Guidelines used to identify problems are as

follows:

1. The problem demonstrates a need to define Federal, State,
and local government roles or a need for change in policy (such as

created by traffic congestion at locks).

2. The specific problem or need is located or has significant

impact within the riverine area.

3. The public has indicated concerns regarding the importance
of a particular problem through newspapers, organization position

papers, public meetings, or other means.

4, No other established single or joint body organization (either
public or private) is currently addressing the problems or needs; or, if
so, the party involved does not have tne capability to adequately carry

on the effort.

5. The problem or need, as well as possible solutions, has

interstate or intergovernmental implicationms.

6. GREAT is in a unique position to pursue further study relating

to the problem or need.

7. The problem reflects areas of conflict requiring a course

of action.

8. GREAT has the capability to integrate the specific need with

other major problems and needs of the river in reaching a solution.

9. A solution or recommendation to the problem or need can be

realistically expected within the time and money constraints of GREAT.
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STATEMENT OF PROBLEMS

The Material and Equipment Needs Work Group found that most of
the problems identified at this point did not apply to their study

objective which was to ". . . assure necessary capability to maintain the

total river resources on the Upper Mississippi River in an environ-
mentally sound manner." These identified problems from the town

meetings were:

1, Economics of dredged material transportation remain the

largest problem.

2. Removal of material by barge to a suitable placement site

should be investigated.

3. The amount of machinery and expensive equipment used for

channel maintenance is appalling and perhaps unnecessary.
4. The Corps made mistakes in building locks and dams.
Corrective measures seem to add problems. Are expenditures justified

on these costly mistakes?

5. Studies should be economically oriented to show funding

needs, manpower, equipment, etc.

6. Could financial support be found for a conveyor system to

move dredged material to the top of the bluffs?

7. Piping material many miles inland and using water for irri-
gation should be studied.

8. Better dredging equipment that can move material greater

distances should be acquired.
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Additional problem statements were derived from the 9-foot channel
environmental impact statement, framework studies on the Upper Missis-
sippi River, interagency correspondence relating to dredging, and
depositions made at litigation procedures concerning dredging on the

Upper Mississippi River.

The criteria listed in the previous section were applied to the
identified problems. The following table shows the results of the

screening process for the work group. Following the problem identifica-

tion column are five columms. The first two show the problem's rele- ¢
vance to the GREAT I study and the work group. Problems relevant to

the work group but not the GREAT I study were excluded. In many in-
stances, a problem first thought to be relevant to a work group was
eliminated from consideration through the screening process. The

column marked "Time frame" indicates the time period in which the

problem should be solved. The letter 'S" (short term) represents the study
period (1975 through 1979). The letter "M" (midterm) is the period up

to 15 years following study completion. The letter "L" (long term)
represents a time period 15 to 40 years following study completion. The
last column of the table explains the reason for addressing or excluding

a problem.
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The work group was to find later that most of the problems to be
addressed surfaced during the formulation of the material placement
plans and centered around means to implement a selected channel

maintenance plan. These fell into three distinct areas:

1. Material transport problems. - What is the best way to get

the material from the dredge cut to the placement site?

2, Material placement problems. - What is the best way to
handle the material once it gets to the placement site? Is it a

slurry or in a hopper at near in-place density?

3. Dredging problems. - What type and size equipment is most
compatible with the transport and placement techniques suggested as

solutions to the first two problems?

EXISTING EQUIPMENT SHORTCOMINGS

The main shortcoming of the dredging plant owned by the St. Paul
District is size. For the volumes and frequencies developed for the
selected channel maintenance plan, the Thompson appears too large and

the Hauser and Dubuque appear too small.

Even though the Dredge Thompson has effectively dredged in cuts with
very shallow faces (less than 1 foot), it is sized to .dredge most effi-
ciently at cut faces of 3 feet or more. It was designed and built in the
late 1930's to meet the dredging requirements expected at that time, 1In
that respect, it has functioned as designed. During the early days of the
9-foot channel project, the Thompson dredged almost exclusively in the St.

Paul District and its identical sister ship, the Dredge Rock Island, was
fully occupied in the Rock Island District.

Beginning in 1958, the Rock Island was transferred to the Great Lakes
and then to Mobile District where it was rechristened the Dredge Collins,
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Since then, the Thompson has been doing the dredging for both the

St. Paul and Rock Island Districts. During the recent period of
low dredging volumes (1975-1977), the Thompson has been available
for additional dredging and has been used on the Illinois Waterway

and Ohio River.

This gradual reduction in dredge use illustrates the advances
made in river engineering technology, the stabilizing effect age has
on the river, and the gradual restraimment of the channel by sedi-
mentary and dredged material deposits. These factors combine to
reduce dredging requirements. The net result is that a smaller
hydraulic dredge could handle the expected dredging load in the
St. Paul District. (Three possible exceptions are at Reads Landing,
at Crats Island, and above Brownsville where shoaling rates can be

very rapid.)

NEW EQUIPMENT REQUIREMENTS

The existing St. Paul District dredging plant has significant
deficiencies in relation to GREAT 1's se.ected channel maintenance
plan. To determine what equipment changes may be needed, a set of
"equipment criteria" was developed to show extremes of work that the
plant should be able to perform. If the Corps were to do all the
channel maintenance dredging with its own equipment and with hired
labor, this set of criteria would have to be vrefined and probably
expanded before any particular type or size dredge could be recom-
mended. Because it is very unlikely that the Corps will be doing
all the dredging for the foreseeable future, these criteria would be

more wisely referred to as a general guide only.

These criteria are:

1. One-half of the total dredging volume will be moved more

than 1 1/2 miles.
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2. 0f the recommended placement sites, 80 percent can receive
material hydraulically (directly from a hydraulic dredge or hydrauli-
cally pumped from barges).

3. Of the recommended placement sites, 30 percent must leave

the material so that it can be removed for beneficial use.

4, Of the dredge cuts, 10 percent require a production rate

in excess of 250 cubic yards per hour.

5. Equipment should have a reaction time of 1 1/2 days to reach

any cut in the study area.
6. Dredging depths range from 12 to 16 feet.
7. Dredging cut faces range from 0.5 to 2.5 feet.
PLAN FORMULATION

Since its inception, GREAT I has had as its primary goal the
environmentally and economically sound placement of material dredged
to maintain the 9-foot navigation channel ot the Upper Mississippi River,
Dredging and placement must be addressed on a short-term as well as long-
term basis. For this reason, the Team developed a set of dredging
recommendations before each dredging season and evaluated the dredging
following each season. In addition, the Team established a procedure

for notification and on-site inspection of each proposed dredging event.

Although the study effort emphasized channel maintenance, the Team's
work groups have developed apprcximately 300 recommendations relating
to all uses of the river. A number of these recommendations address
channel maintenance; however, most relate to management of the many
other uses of the resource. These recommendations are based on extensive
research carried out as part of the study and on the expertise of the

work group members.
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CHANNEL MAINTENANCE

The Team proceeded from a description of hcw cne channel mainte-
nance dredging has been done through site selection and evaluation,
material placement plan development and evaluation, to a recommended
channel maintenance plan. The MENWG forms the last step in this

chain of endeavors, the implementation of the plan.

The Channel Maintenauce Appendix describes in detail the steps taken.
This appendix contains only a brief summary of each step and an explana-~

tion of involvement of the MENWG in the process.

Possible Placement Sites

The Dredged Material Uses Work Group identified several possible
placement sites for each dredge cut. At least one site was picked for
each cut which emphasized a particular resource management goal or
dredging strategy. The goals, called material placement categories,
were selective placement, regional placement, centralized placement,
beneficial use, habitat enhancement, removal from floodplain and most
probable future without GREAT. These categories are defined in the

Plan Formulation Work Group Appendix.

The MENWG prepared dredging cost estimates for each cut and place-
ment site on the basis of costs incurred by the Corps at the time and
the depreciation formulas used on Corps-owned equipment (the preliminary
level), These costs were meant to provide input into the next step of
plan development. Unfortunately, these costs were not sufficiently con-~
sistent from one piece of equipment to another to be of much value.

As a result, better, more consistent estimates had to be prepared.

These preliminary level estimates were used in selecting sites for the

material placement plans.
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Alternative Plan Development

Five material placement plans, each a complete and independent
plan for the 40-year study period, were developed by the Plan Formula-
tion Work Group. Guildelines for the selection of placement sites for
each dredging cut are described in detail in the Channel Maintenance

Appendix. The five plans were:

1. National economic development (NED).

2, Environmental quality (EQ).

3. Removal from floodplain (RFFP).

4, Most probable future without GREAT (MPFW/0G).

5. Selected.

The selected plan 1s meant to be the most balanced that could be
developed with information available at that time and is the "first

cut" of a recommended channel maintenance plan.

One of the major inputs to the selection of sites for the material

placement plans was the dredging cost estimates prepared by the MENW(G

(the plan formulation level). Costs for three dredging methods were avail-

able - a 20-inch hydraulic dredge, a 12-inch hydraulic dredge, and a

2-cubic yard rated clamshell (barge-mounted 25-ton derrick). The cost
used were based on contractors' equipment rental rates (the Blue Book)
average 1976 salaries, The program listing and rate documentation are

Attachment 2, Plan Formulation Level Cost Estimates. Production rates

rates
and

in

used were based on St. Paul District experience with the Thompson, Dubuque,

and Hauser. Later in the study, dredging cost estimates for bucket~chain

and hydraulic backhoe dredges were available at comparable levels.
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Channel Maintenance Plan

The MENWG analysis of the selected material placement plan was
a detailed cost estimating procedure for the selected plan. The pro-
gram listing and cost rate documentation are deascribed in detail in
Attachment 5, Dredging Cost Estimates. These costs were based on aver-
age 1978 wages and equipment costs and followed, as much as possible,
the procedures for preparing Government estimates for dredging operations

according to Engineer Regulation 1110-2-1300.

Channel Reliability

The Dredging Requirements Work Group Appendix describes the relation-
ship of channel dimensions to the reliability of the channel. Three
sites are discussed in detail: Reads Landing, Crats Island, and Wilds
Bend. At these sites, closures occur often. The relationship among
these closures, channel dimensions, equipment production rates and re-
sponse time, and barge transport costs are discussed in detail. These re-
sponse times and production rates will have to be considered in preparing
contract conditions and/or if St. Paul District does decide to invest in

new or additional dredging plant.

Selected Material Placement Plan

The "selected" material placement plan (forerunner of the channel
maintenance plan) was a reasonable attempt to balance the values of the
various resources and needs of the river. The approach taken is described

in detail in the Channel Maintenance Appendix.
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Selected Equipment Needs Plan

Several factors tempered the work group's attempts at recommending
particular equipment for maintenance of the Upper Mississippi River
9-foot navigation project. One of the work group's initial goals was
removing the moratorium on new dredge acquisition (see Legal Framework
and Constraints, page 47), and recommending a particular dredge for
the Upper Mississippi River. As contractor interest grew, the ICP
program developed, and more detailed dredging costs were available,
it became apparent that developing a recommendation for one particular
dredging plant would be difficult at best and not very desirable.
Therefore, the goal of a selected equipment needs plan is to suggest
types of equipment that may not have been considered before for the
Upper Mississippi River and to suggest one or two types of equipment
that would probably be the most desirable, productive, or effective

in various dredging situations.

The MENWG found that contracted hydraulic equipment is avail-
able to compete with Corps dredges and that contracting problems
can be lessened. Also, with certain types of mechanical dredges,
the pool of potential contractors expands greatly to include general
construction contractors (sewer and water, excavation, highway, etc.).
Thus, competition within the private arena will be encouraged. This
competition is desirable if a significant portion of the channel mainte-

nance 1s to be done by contract.

The selected equipment needs plan consists of suggestions on
management of the Corps fleet and its contracting procedures rather

than hard and fast equipment recommendations:

1. The W. A. Thompson should be kept active as an integral
part of the national minitum dredge fleet.

2. A large capacity hydraulic backhoe dredge and support fleet
of tenders, barges, dozers, and end loaders should be avaiiable for bidding

on channel maintenance dredging.
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3. The Dubuque should be outfitted for channel maintenance dredg-
ing (increased freeboard, more sophisticated navigation and location
instruments, additional pipe, and perhaps a booster) and used on as

much dredging as it 1is suited for.

4, The Dubuque, Hauser, and Mudcat should be considered sepa-~
rately for dredging sediments from backwater areas and accomplishing

other resource management needs.

Special Report - Isle La Plume (Placement Site 8.06)

Through the efforts of the Wisconsin Department of Natural
Resources and the Dredged Material Uses Work CGroup, a large demand
for dredged material was identified in the La Crosse, Wisconsin, area,
including demand for 100,000 cubic yards of material each year for
3 vears, Site 8.06 has good truck access and barged material could
be easily transferred from barges or dump scows. It is close to

downtown La Crosse and is accessible to potential customers.

Site 8.06 is an abandoned landfill on the southwest edge of
Isle La Plume. Its most recent use was as a landfill for construction
debris. The Solid Waste Division of the Wisconsin Department of
Natural Resources has declared that the leachate from the site does

not cause a water quality problem at present.

Special Project ~ Reads Landing (Placement Site 4,24)

Reads Landing, just below the mouth of the Chippewa River, is
one of the most frequently dredged sites in the St, Paul District and
produces a large volume of dredged material. In the past, the material
was placed primarily along the left descending bank in an area known as
the Nelson-Trevino bottoms. Since 1974, efforts have been made to place
the dredged material on top of previously placed sand and avoid fill-
ing of undisturbed wetland areas. To maximize use of the historic
placement site, a sand-diked contalnment area was built during the
1977 dredging season, Material dredged in 1978 was placed in the

containment area with no apparent major problems.
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When it became necessary to dredge the area again in 1979, the
material was again placed in the contaimment area. However, much of
the available capacity of the site had been used in 1977 and, as
material filled the containment area, seepage through the sand dikes
increased. A combination of seepage runoff and sloughing of the
steep outside slopes resulted in encroachment of material into

previously undisturbed areas. The containment area could be expanded;

however, it is increasingly apparent that continued use of this site

would have significant adverse environmental impacts.

One of the alternative sites considered in the various material
placement plans was 4.24, an abandoned gravel pit located northwest
of Wabasha, Minnesota, between U.S, Highway 61 and the Milwaukee Road
Railroad Company tracks. It is estimated to have about 1.25 million
cubic yards capacity without significant filling above the surround-
ing topography. The site could be used for at least 15 years on the

basis of average annual dredging requirements.

Site 4,24 also has the potential for material removal for bene-
ficial use which would increase the amount of time the site could be
used. The site would have to be purchased or leased and approximately
1 mile of shore pipe which could be left in place would have to be

installed. A supplemental booster pump may also be necessary.

The MENWG, working with St, Paul District Operations and Mainte-

nance Branch representatives, estimated the cost of using this site,

using a site on Drury Island which would be the most likely undisturbed
site, and removing material from the present containment site so that
1t could be reused. These estimates indicated that site 4.24 would

be the least costly. The estimate for the recommended site did not
include the costs of a booster pump or land acquisition. If a booster
pump 1is needed, the cost per dredging operation would increase by
approximately $15,000 and the cost per cubic yard would increase about

$0.23, Land acquisition, if necessary, would also increase costs.

The tentative route and photographs of the pipeline aligmment are
shown in Attachment 6, Exhibits and Photographs.




This proposal is discussed in more detail in the Channel Maintenance

Appendix.

OTHER RIVER MANAGEMENT ACTIVITIES

Management Purposes

The GREAT I report identifies several purposes bevond those of

the 9-foot navigation project which either are part of an agency's
existing responsibilities or are recommendations for additional

(or changes 1in) authorities, These purposes include fish and wildlife
management, recreation, pollution control, and erosion abatement.

The MENWG, in examining the large number of recommendations mad: by

the GREAT I Team, noted that six of these purposes, in particular,
implied a type of action where a dredge would be used. These purposes
involved sedimentation of both granular bed load (sand from stream bank
erosion) and sedimentation of suspended solids (silt and clay particles
from upland erosion). Some of the approaches foreseen by the work
group are remedial - dredging the material after sedimentation -

and others are preventive - preventing erosion.

Construction and Equipment Needs

The "Other River Management" recommendations are listed and
summarized in the following table. The reader should refer to the main
report for the specific recommendation and its supporting rationale.

In all cases, if an agency has the authority to take action regarding
one of the recommendations and is able to get adequate funding, it
should pursue cooperative arrangements with the Corps to do the work

in conjunction with the Corps channel maintenance work.
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Implementation of other river management recommendations
Recommenda-
tion Equipment needed Needed
number Recommendation (e.g., type of dredge) action
Further Rehabilitation of Weaver Small hydraulic dredgze  Funding
study Bottoms (island creation) (12-inch Mudcat or
21 Pneuma pump)
Further Backwater restoration Small dredge of Funding
studv program (dredging of any type and
20 fire sediments) authority
Action Intensive maintenance Barge-mounted Funding
item and installation of medium dutzlsonstruction
3 riprap equipment
Action Site plan for each Landscaping equipment Acquisition
item placement site of equip-
i0 ment and
funding
Action Fort Snelling back- Small dredge Authority
item water channel {preferably and
27 hydraulic) funding

(1) Suggest this work be done by contract eor Hauser plant depending
on assigned work load.

DEVELOPMENT OF DREDGING COST ESTIMATES

Three levels of cost estimates were developed. Each was developed
to the best detail available to the MENWG at the time it was prepared.

These cost estimates are described in detail in Attachments 2 and 5.

Several trends became apparent as the results of the plan evaluation
cost estimates for the the selected plan were compiled. Generally, the
results tend to favor a variety of equipment. This once again supports
the position *hat for the good of the resources in the river valley
as well as the dredging industry a strong program of contractor com-
petition for channel maintenance dredging is desirable. Some of these

trends are:
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1. With short distances to placement sites, hydraulic (pipeline)

methods tend to be less expensive,

2. At sites with smaller volumes, smaller pieces of equipment

seem more efficient.

3. Unloading barges by bottom dump and hydraulic dredge is
not usually cost effective except when the placement site is more than
1,000 and less than 4,000 feet inland. For distances less than
1,000 feet, unloading by crane, backhoe, or front end loader is more
cost effective. Lower investment and ownership costs keep the costs
of this operation competitive. Beyond 1,000 feet for mechanical un-
loading and 4,000 feet for 12-inch hydraulic dredge movement,

trucking is needed.

4, For channel maintenance dredging of any significant scale,
the MENWG felt that a "Mudcat" dredge is not a heavy-duty machine

capable of sustained high productien in the material usually encountered.

5. The bucket-chain dredge was competitive and should be
explored by the Corps or the dredging industry. Its biggest drawback
is that it is a specialized machine that cannot be used for another
purpose; a hydraulic backhoe can be used for other work. The ability
to meet Occupational Safety and Health Act (OSHA) requirements is

questionable.

IMPLEMENTATION OF SELECTED PLAN

The key to cost effectiveness of GREAT I's channel maintenance
plan is the success of efforts to develop competitive bidding between
dredging contractors. The one piece of equipment that would seem to
suit essentially all portions of the channel maintenance plan is a
large capacity hydraulic backhoe. It seems unlikely with the invest-
ment by the Corps in the W. A. Thompson that another large investment
in dredging machinery by the Corps is in the offing, particularly not

in a hydraulic backhoe. With an effective contracting program. the
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goals of resource protection envisioned with the channel maintenance

plan can be ensured through careful contract preparation and inspection,

The converse is true of the aspects of dredging related to other
resource management goals and needs such as recreation and erosion
control. It is much more difficult to write items such as scattered
items of beach nourishment into a channel maintenance contract than
to divert hired labor forces to do the work. One cost-effective way
to solve this dilemma would be to reserve this work and perform
it with hired labor by Government dredges for those dredging jobs on
which private industry did not secure the bid.

EVALUATION OF SELECTED PLAN

The GREAT I selected plan will be very difficult to accomplish
without major changes in fleet or contracting procedures from pre-
GREAT practices. Fortunately, these changes are being or have been
made. Any gains toward accomplishing the selected plan without the
interest and investment by the private dredging industry will be lost
and the schedule for implementation of the plan will be delayed 5 to
10 years (time necessary to request funds for, have money appropriated

for, and acquire the equipment needed),
NATIONAL ECONOMIC DEVELOPMENT EFFECTS

The major national effect of the equipment needs portion of the
GREAT I report will be to spur competition within the dredging industry.
As competition develops in one region of the Inland Waterway System, the
advantages of this competition will spill into other regions generating

the national effect.
ENVIRONMENTAL QUALITY EFFECTS

Aside from the more direct environmental quality effects outlined
in the other appendixes and the main report, the principal effects of

the selected plan will be in the area of fuel economy.

78

Tem T ;f?-?:;r«:r~!ﬁ‘iqﬂ.tgﬁha 2 "I N ;i,.,

. —




RECOMMENDAT IONS

The recommendations of the GREAT I Material and Equipment Needs

Work Group follow.
THE DREDGE WILLIAM A, THOMPSON

The Thompson is an efficient dredge capable of many years of useful
duty. However, it is too large to maintain exclusively for the 9-foot
navigation project in the St. Paul and Rock Island Districts. The Material
and Equipment Needs Work Grocup recommends that the Thompson be included in
the minimum dredge fleet to the maximum extent possible. Also, the ad-
visability of increasing the horsepower rating of its main engine should
be explored to take full advantage of its pumping and dredging ..apability

while dredging larger cuts in other parts of the inland waterway.
MECHANICAL DREDGING EQUIPMENT

A high-volume mechanical dredging plant should be available for
dredging in the GREAT I area. This plant should be capable of dredging
all cuts suited for mechanical dredging and transporting the dredged
material to the placement site called for in the channel maintenance plan.
The MENWG has no preference for public or private ownership but cautions
that, 1f the decision is made that the plant be held privately, contract-
ing procedures which would make it avallable for a significant portion

of a season’s dredging at a fair price must be developed.
DREDGING FORECASTS

All efforts to Iimprove forecasts of dredging volumes, frequencies,
and locations should be encouraged to improve and ease the preparation
of dredging contracts.

HYDRAULIC LOADING AND UNLOADING OF BARGES

Pilot tests should be conducted of loading and unloading dredged

material slurry from a barge. The work group made cursory investigations
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of several techniques but did not reach any definite conclusions about
their use in the GREAT I area. Any tests on either technique should be
done as a demonstration to which private industry operational personnel

as well as interested governmental personnel would be invited.

DREDGING ESTIMATES

The plan evaluation level cost estimating program should be adopted
as a tool to assist Corps of Engineers officials in preparing Government

estimates for dredging.

READS LANDING

The proposals outlined in this appendix and in the Channel Mainte-
nance Appendix for placement of material at the Wabasha gravel pit

(site 4.24) should be pursued and implemented as early as possible.

FISH AND WILDLIFE MANAGEMENT

The effective management of the fish and wildlife resources on the
Upper Mississippi River often requires actions to remedy the effects of
upland erosion and sedimentation in backwaters or to construct certain
small-scale habitat enhancement projects. To accomplish these actions,
the resource management agencies, either collectively or separately,
should acquire a small portable dredge capable of reaching inaccessible

areas to do this type of work.
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By this reference the proceedings of "Dredging - A Better
Way of Doing Business, The Challenge, The Technology,

the Opportunity'" are made an attachment to the Material
and Equipment Needs Work Group Appendix to the GREAT I

report. Copies are available through:

Upper Mississippi River Basin Commission
510 Federal Building

Fort Snelling

Twin Cities, Minnesota 55111
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ATTACHMENT 2

PLAN FORMULATION LEVEL COST ESTIMATES

INTRODUCTION

This attachment describes the second of the three levels of cost
estimates prepared by the MENWG (Material and Equipment Needs Work
Group). The first level was meant to provide a display of information
on each cut andplacement site in the material placement category matrix,
Matrix B, from which alternative plan costs could be extracted. The
third level was meant to provide a detailed evaluation of the cost of
implementing the selected channel maintenance plan and to be used for

dredging equipment recommendations.

The plan formulation level cost estimates were developed as a tool
to be used by the Channel Maintenance Task Force to select sites for
the material placement plans. They were based on published equipment
rental rates (the "Blue Book") and production rates derived from Corps
experience. Three methods (20-inch hydraulic, 12-inch hydraulic, and
clamshell) were compared. The estimates were used in selecting the
sites for each material placement plan. Later, costs of the same
relative accuracy and precision were developed for a barge-mounte
backhoe operation and a bucket-chain dredge. These additional data
are shown in the Channel Maintenance Appendix but did not figure in

the choice of sites.
PURPOSE FOR PLAN FORMULATION LEVEL

Three factors dictated that more definitive costs had to be
derived for developing material placement plans from the display of

sites by material placement category:

1. The preliminary level cost estimates were based on inade-

quate data.

2-1




2. The study time in which to develop the material placement

plan was short.

3. Site-by-site analysis on a quick turnaround was needed,

Format Change

The programs written for the preliminary level estimates were
designed for large numbers of similar sites and similar dredging
operations. The operation of the program was completely batch and
required large amounts of precoded and prechecked input data.
Because of the wide diversity of placement sites and the chance for

input error, a batch output was only partially usable.

The need soon arose for cost comparisons between sites for
similar operations, which did not develop within the material place-
ment categories. To meet the need for faster turnaround of this
information by the Channel Maintenance Task Force and to overcome the
shortcomings of the batch program, the program was modified to be

interactive.

Cost Rate Change

The preliminary level cost estimates were based on Corps costs
following the accounting system maintained on District-owned equipment.
Because many of the dredging support costs that the Government incurs
are charged against operational and other accounts, these cost rates
do not reflect a true picture of the total operating costs which, for
example, a contractor would have to charge against his dredging opera-
tion. Because of the urgency in assembling material placement plans,
the Channel Maintenance Task Force decided to change the cost rate
analysis to be based on contractors' rental r:tes as published by
the Associated General Contractors, Inc. (AGC), in the "Blue Book'.

Each dredging situation was paired with a particular component of

equipment within each dredging method.
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The "Blue Book" data on rental rates for deck barges, scows,

and towboats was not adequate to be directly usable in the same manner
as the cutterhead dredging methods so adjustments were made based on

recent Corps dredging-related construction contracts.

Dredging Method Change

Five dredging methods were shown on the preliminary levels - the
three mentioned above plus the Mudcat and the Pneuma pump. These latter
two methods are described in detail in the MENWG main report. Both
were dropped from further consideration as channel maintenance dredges -
the Mudcat because of its luw production rate and the Pneuma pump be-

cause of its high horsepower and fuel requirements.
ASSUMPTIONS

All production rates, incidental material handling costs, and
equipment selection an. -apability assumptions for plan formulation
level cost estimates were based on St. Paul District experience, exper-~
tise from District personnel, and limited input from local contractors.

General

1. All cutterhead dredges and the Mudcat produce 15 percent
solids in the slurry at all times.

2. The Pneuma pump produces 40 percent solids in the slurry
at all times,

3. 100-percent containment of the slurry was assumed to be

7 days of retention.




4, A dike is defined as a structure to physically contain

the dredged material.

5. Berming is the deployment of two additional dozers to
direct the dredge discharge during dredging.

6. When the placement site is farther from the cut than can
be reached by the pipeline length of the hydraulic dredges, a proce-
dure called "bathtubbing'" is followed. Step-by-step this process is:

a. A site suitable for bathtubbing is assumed to be avail-
able within 1,500 feet of the dredging cut.

b. An amount of material equal to the volume to be dredged
is removed from this intermediate site by mechanical means (dragline or

clamshell)and transported to theplacement site by barge.

c» The material is moved from the barge to the placement
site by a method appropriate to the dredged material and the placement

site. These methods will be described in later assumptions.

d. If required, a diked containment area is built at the

intermediate site.

e. The cut is dredged hydraulically with placement at the
intermediate site.

f. The intermediate site is restored to nearly its original

condition.
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7. The following cost rates are assumed for each piece of

equipment:

Equipment Per day rental cost Per hour operating cost
20-inch dredge $1,922 $99.00
1,000~-hp tender 360 30.00
380-hp tender 174 13.20
175-hp tender 90 4,30
120-foot deck barge 342 7.75
150-foot deck barge 921 21.40
Anchor barge 270 10.50
Hoist for anchor barge 106 3.80
20-inch bocster 560 13.10
12-inch dredge 281 60.75
8-inch Mudcat dredge 1,305 22.50
Mudcat transport unit 249 22.60
8-inch booster unit 114 7.00
Skif f 30 9.60
Derrickbarge (25 ton) 948 85.80
Cranebarge (20 ton) 632 41,00
200-cubic yard dump scow 552 31.90
500-cubic yard dump scow 828 48,00
Pneuma pump dredge 4,119 180.00
80-hp dozer 65 0
130-hp dozer 80 0
20-hp dozer 45 0

20-Inch Hydraulic Dredge

1. Tt would not be used on the Minnesota River.

2. The equipment complement depends on the distance from dredge
cut to placement site as follows:
Up to 1,750 feet ,750 to 8,000 feet

20-inch dredge

1
1 20-inch dredge 1
1 1,000-hp tender 1 20-inch booster
3 380-hp tenders 1 1,000-hp tender
1 175-hp tender 4 380-hp tenders
1 anchor barge with hoist 1 175-hp tender
1

ancuor barge with hoist
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3. The cubic yard per hour production rate and productive

hours per day functions are shown on pages 6-2 and 6-3.

4. For cut toplacement site distances less than 2,750 feet,
mobilization requires 1 day. For more than 2,750 but less than 4,400
feet, mobilization requires 2 days. For more than 4,400 up to
8,000 feet, mobilization requires 3 days.

Diking (When Needed)

1. All diked areas are square.
2. All sites are assumed flat and level before work begins.

3. Dikes are built of material excavated from the interior of

the basin.

4. Costs of constructing dikes are based on St. Paul District
experience with contracting the construction of similar diked contain-

ment areas.

5. Basin and dike size are functions of seepage rate, retention

time, volume of slurry pumped, and a limit on dike height.

6. Basins are sized to hold all dredged material plus all slurry
pumped minus water lost through seepage minus any effluent that might

develop after the required retention time.

7. The detailed print-out will show the flow (in cubic feet per

second) that will develop in an outlet structure.

8. All dikes have the same cross~-section: 10-foot level top, 1:10
outside slope, and 1:4 interior slopes.
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9. To calculate area required, a square area measured from

toe-of-slope to toe-of-slope was used.

10. The diked areas were managed and rehabilitated by several
means depending on frequency of use. If used less often than every
5 years, the dikes were collapsed and the site left in a slightly
rolling appearance. If used every 3 to 5 years, the dikes were
vegetated or otherwise made stable until the next use. If used at
least every other year, the site was not reshaped or modified except

for erosion protection.

11. To compute the area required at a site for the entire study
period (40 years), the material on the site is assumed to be piled
in a pyramidal shape with 1:8 side slopes to a height one-fortieth
the length of a side. If the upper limit (defined in the input for each
site) is reached before the total volume is accommodated, the length

of the pile sides is increased without increasing pile height.

Berming (When Needed)

The rental cost of two dozers for the entire time of dredging
operations and mobilization is added to the dredging cost.

Trucking

Costs are based on volume of material to be moved by a complement
of equipment including trucks, end loaders, conveyor belts, and dozers.

The frequency of dredging determines the appropriate combination.

Barge Unloading (When Needed)

1. Costs of direct unloading by barge were on a cost per cubic
yard based on information provided by sand and gravel operators in the

study area.
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2, In-water rehandling of the material calls for transport
in split-bottom dump scows, a 12-inch dredge stationed near shore,
scows to unload above the cutterhead, and hydraulic transport in-

land to the placement site.
3. If the placement site is more than 3,000 feet from a suit-
able location for the 12-inch dredge, the material was pumped to a

temporary site and trucked to the placement site.

12-Iach Hydraulic Dredge

1. The equipment complement in all direct dredging situations

was:

12-inch dredge
1,000-hp tender
380-hp tenders

175-hp tender

e S R SR
!

Anchor barge with hoist

2, The cubic yard per hour production rate and productive

hours per day functions are shown on pages 6-2 and 6-3.

3. For cut toplacement site distances less than 1,750 feet,

mobilization requires 1 day. Other distances require 2 days.

Clamshell Dredge

1. The equipment complement for the dredging operation (loading

barges) and placement operation (unloading barges) in all situations was:

-~ 25~ton rated barge-mounted derrick (Hauser)
25-ton rated barge-mounted crane (Wade)
1,000~-hp tender

380-hp tender

175-hp tenders

N O e e
|
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2. The cubic yard per hour production rate and production hours per day

functions are shown on pages 6-2 and 6-3.

3. Cost of transport was a function of distance and volume and was based |

on information supplied by sand and gravel operators in the study area.

4. All mobilization required 1 day at each dredging cut.

PROGRAM LISTING

The program used is listed on the following pages. The assumptions in

the previous section form the basis on which the program logic rests. Care
should be taken in using this program on any other waterway because the
seepage rates and production functions are directely tied to the conditions

on the Upper Mississippi River.
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NEW €0 1PME T

The cost Jdata generated by use ot the program described in the
previsus section were the only dredging cost data used in selection
of piacement sites for the material placement plans. It was discovered
that information developed by the MENWG la.e in the study on dredging
costs bv clamshell, backhoe, and bucket-cnain dredges could be adjusted
to parallel the costs generated by the plan formulation level cost
estimating program. These adjusted costs were developed and are shown

on the pool summary shects in the Channel Maintenance Appendix.

Dredging cost rates for plant operations (see Attachment 3) were
prepared for bucket-chain and hydraulic backhoe dredges as part of the
plan evaluation level cost estimating program. Preliminary computations
done while the plan evaluation program was being prepared showed that
either of these two dredge tvpes may have economic as well as other
advantages for implementing GREAT's selected plan. The decision was
made to prepare a simple time and movement program for various comhina-
tions of barge loading (dredging) and unloading equipment and various
combinations of towing configurations and developing these costs with
plan formulation level wage and cost data. The equipment components
and costs for each component used in this exercise are shown on the

Exhibits

The operational assumptions were that:

1. While operating, a clamshell (the Hauser) would load a 175-
cubic yard barge in minutes, a hydraulic backhoe in minutes, and

a bucket-chain dredge in 20 minutes,

2, It takes 2 minutes to exchange an unloaded tow for a loaded tow.

3. All costs assumed 15 hours of productive work per day.
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T, AlT harges ire assumed te nave a L.o—cublc vara anaod
and all tenders are 1,000 hp,

b. The only barge configurations in this exercise were 1-, 2=~
and 4-barge tows,

7. The average speed for a !-barge tow was 460 feet per minute;
or a l-barge tow, 340 feet per minute; and :or a i-harge tow, 300 feet
per minute.

8. Each lcckage :cok 25 minutes,

The following tables oresent coset e=stimates Tor avdraulic hacknhoe
and ladder-bhucket Uredges,

RE
PPt o o -




Plan Formulation level dredging cost rates for plant operations
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Hydraulic backhoe, 250 hp, dredging operation only
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Hvdraulic backhoe, 250 hp, -inloading barges
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TYPICAL QUTPUT

Exampics of typical output from the plan formuiation level cest

estimicing program are shown in Attachment 6,

Qutput is available in two forms -~ scite summary oniv and site

summary plus detailed description., Examples ¢ edct are shown,

SHORTCOMINGS

The major shortcoming of the plan tormulation leve! cost esti-
mating program was within the structure of the program i+sel?,  Manv
intertwined logic steps made editing and updating of the progran ox-
tremely Jdifficult., This shortcoming in and of itsei! led to the Jemiae

of the program as a useful toel bevond the plan formulationg Tooe!,

Within the structure of the program, cost rates and component
equipment could not be changed. For example, adding tenders to one
of the hydraulic plants called for thorough reediting of the data,

the computational functions, and the tracking leogic within the program.

A further complication was the fact that rising ownership and fuel
costs and wage rates were not included as part of anv cost functions except
to the extent that thev were included in the quoted rates from AGC's
"Blue Book."

STORAGE OF DATA AND COMPUTATIONS

The complete file of output from the plan formulation steps is

filed at the ctfices of the 5t., Paul District, Corps of Engineers,
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ATTACHMENT 3

ESTIMATE FOR DREDGING WITH BUCKET-CHAIN AND HYDRAULIC BACKHOE DRELA-SS

BUCKET-CHAIN DREDGE

Introduction

Several factors are involved in estimating dredging costs. Primarv
among these are the productivity of the unit and initial price o. the
equipment. Productivity determines the amount of time a plant will be
on the job site and purchase price is a good indicator of repair costs,
operating costs, and fuel uses. Once a piece of equipment is selected,
the necessary crew can be determined to accomplish the desired production

rate.

In the case of the bucket-chain dredge, the desired productivity
was fairly easily determined, From field experience with the Dredge
W. A. Thompson, the Derrickbarge Hauser, and the tenders Lyon and Butler,
a desired minimal production rate of 600 cubic yards per hour was selected.
This rate appears to be adequate for dredging fast developing shoals
in the GREAT I area while avoiding use of an oversized dredge at other

sites.

Largely unsuccessful efforts were made to have construction price
estimates prepared by firms involved in dredge manufacturing. To fill
this void, a highly subjective estimate was prepared bv the work group
(see the table on page 3-3). Based on this estimate and advice on
dredge operation from Mr. Helmut Neuer of DWE, Deggendorf, West Germany,
estimates for dredging the 9-foot channel project following the GREAT I

plan were prepared.




Investment Cost Estimate

The table on page 3-5 documents in detaill the cost c-tinsre pre-
pared for a bucket—-chain dredge. Without confirmatics Trem oo
authoritative sources or detailed investigaticn, the totals shoem
shiould be used with caution. To help the reader assecs the -0 of
this information and its validity, the assumptions made and sonme

sources of information follow:

1. Hull. -~ As a starting point, several prices on barges,
most Ly deck barges recently purchased bv St. Paul District, were
compared. A 110~ by 26- by 6-foot deck barge purchased in 1976 at
$137,000 was selected as a representative. This price was updated to
1978 and adjusted to the 150- by 60- by 8-foot dimensicns selected
for the dredge. Fabrication of the ladder well was estimated to in-~

crease the cost 50 percent and the ladder suppert superstructure

increased the cost an additional 50 percent.

2. Main Engine. - A similar dredge {(mechanically) to the "Veli"
was assumed. In this case a 600-hp main engine was chosen at $13,000
delivered. These costs assume all power requirements (except electrical)
will be provided hydraulically from this one main engine. The dredge
will not be self-propelled. All power requirements other than the main
dredging machinery will be electrically powered from an on-board

generator itemized elsewhere.

3. Hydraulic Power System. - The hydraulic system is powered

through one 600~-hp rated hydraulic system pump. The bucket chain will
be powered by two hydraulic motors, each rated at 250 hp mounted at the
upper end of the ladder. Four swing winches will be mounted on the
deck, one on each corner, each powered by a 15~hp hydraulic motor.

Cables from the winches will be fed from booms extending 8 to 12 feet

- .
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below the surface of the water, allowing the barges and shuttle

tenders to approach without fear of snagging. A traction winch mounted
on the bow and a hoisting winch (tabulated elsewhere) will also be
hvdraulically powered. Costs of hydraulic lines, cable, anchors, etc.,
associated with the hydraulic system and winches are ot expected to
exceed 20 percent of the itemized hydraulic system components.

4. Bucket-Chain and Ladder, - The buckets shown on existing

bucket-chain dredges appear similar to backhoe buckets with interchange-
able teeth, One-half-cubic vard backhoe buckets list for $3,000 each

in 1978 catalogs. The chain is a machine-gear chain fitted to the
forged and machined drive and idler pulleys., The pulleys are assumed

to be 24 inches in diameter and at least 4 inches thick. The ladder

is assumed to he a truss roughlv equivalent to two 24-inch-wide flange

heams, Rollers will be spaced 1 foot apart at the tep and bottom of

the ladder. The digging end of the ladder is supported and contrclled
bv winch and hvdraulic motor mounted on a frame forward of the bow.
Accessories and specialized equipment mounts are not expected to exceed

15 percent of the basic .adder, bucket, and chain costs.

S. Side Casting Convever. ~ Local suppliers in the Twin Cities

area felt that a 70-foot conveyor belt svstem with a 3-foot-wide belt
would adequately handle the dredged material at this capacity. A unit,

including motor, lists for about $30,000.

6. Superstructure. - The cabin includes minimal gallev provisions,

dredgemaster's office, engine room housing, and other crew support
facilities. The shop facilities would be housed in the cabin structure
and include a reasonably complete machine shop. The pilethouse and
flving bridge house all operating controls and the remote navigation

controls described elsewhere. Masts and antennae are self-explanatorv,

3-3
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7. Electric and Automatic Control Systems. - All electrical power

on the dredge is supplied by a 100-kw generating system powered by a
100-hp engine. In zdditicn o the standard wiring and navigation aids
(lights, radar, etc.), three control systems were included. First is
an automated ladder control system which would control depth of

digging, speed of chain, and the swing of the vessel by controlling

the swing winches. This system is combined with an automated vessel
positioning system (for initially positioning the dredge in the channel)

which is itemized as the vessel positioning control.

A steerage remote control system is provided so that a 1,000-hp
or larger tender can be lashed to the dredge for transport and be piloted
from the bridge of the dredge. It is felt that the superstructure of

the dredge would seriously impair the visibility from the tender.

8. Cost Summary. - Accessories and outfitting of the dredge are
not expected to exceed 15 percent of the construction cost of the
dredge. A 20-percent allowance was made for contingencies and omissions
in this cost estimate, Design of the dredge is not expected to exceed
15 percent of the construction cost. Factors for sea trials and trans-

portation to St. Paul District were included.
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delye o L lomer ent o reased AT LR PShoperoent dn feese
3 (RS
[ R L R T RS rueise) STk nUL TS eperient SRS
Tuttotal tor onull S, a9e, s (B2
Basio engloe B 13,300 1 13,000 e T,ou N
tnstaliation T £, } Syl ! <.

franiic svstem

. Yaoh 15,000 : k500
Instaiiation AN 1,000 . 1 SO0
Ladder drive motors vk 3,400 2 T, 2 <y 000
Installation 1,300 i TG 1 TO0
Swing win 27,000 - 5,005 A
Swing win otor 1,500 4 800 -
[natallation 1,000 M NN “
lraction winen 2,600 . <009 1
Traction winch motor Fahi =00 1 > 500 1
s and siscellanecus  Luap 6,300 ! £,000 3,850 1
(20 percent)
Subtetal for engine
fivdraulic svsten 133,000 97,50
Bucket chain and ladder
Buckets ah (100D 3,000 30 90,Un) Facil(s [+ Y¥) 1 100 36
Chain Fach 10,000 2 40,000 Each 6,000 2
Ladder LF 450 50 22,500 LF 350 40
Drive and idler pullevs Each 1,500 4 6,000 Each 650 <
Bow frame ladder derrick Lump sum 10,000 1 10,000 Lump sum 7,000 1
Ladder winch Eaui 7,Quu L 7,00U Each 4, 00U i
Lauder winch mctor iach 2,900 I 2,000 Each 1,600 .
Chair rollers Each 200 IR 20,000 Each 139 80
Accessorles (1% percent}) lump sum 26,707 N 26,000 Each AT N
Subtotal for bucket-chain
and ladder 203,500 129,800 R
Side~casting conveyer Lumr sum 30,000 1 30,000 Lump sum 16,000 1 16,000
Superstructure (other than
ladder suppores)
Cabin Limp sum 20,000 ! 20,000 Lump sum 5,N00 1 5,000
Shop facilitles Lump sum 20,600 N 20,000 Lump sum 3,009 1 3,000
Pilet house and
flying bridge Lump sum JL,00n 1 7,000 Lump sum 1 2,000
Masts and antenna Lump sum 15,000 1 13,000 Lump sum 2,000
Total superstructure [0 U0 12,000
Electric and automatic
contrel svstems
Electrical generator Fach 16,009 N 10,000 Each 6,000 1 €,300
Wiring and navigation
aids Lump sum &, mi 1 8,0C0 Lump sum 3,000 N 2,00
Vessel positioning
control Tump sum 109,000 1 100,000 Lump sum 20,000 1 81 o
Steerage remote
control Lump sum 20,000 20,000 Lump sum 20,0 1 NUSVRY
Subtotal electric and
automatic systems 144,000 104,200
Cost summary
Hull 1,496,300 356, 000
Engine and hydraullc system 133'000 97,700
Buc"et chain and ladder ‘23'388 129 800
Conveyor 62’ 00 16,000
Superstructure La'o 12,000
Electric and automatic systems 144,000 109,000
Accessories and outfitting
(15 percent) 310,200 110,000 1
b
Construction costs 2,379,000 845,100
Sea trials (15 davs) 15,000 10,000
Contingencies {n conatruction
(2G percent) 475,800 1649, 000
Design (13 percent) 356,900 126,700
Tranaportation W, 000 20,300
Total cost 3,256, 700 RN

(1) Preliminary estimate hared o vwklualxtn{'nfr»nﬂgfﬁcn( dredge aseemt [{ee,
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L50-0 U301 YARD 2UCKIT-CHADN DREDGE

Estimat- s were also made tor a -9 a0 drcdee ot o Zdp. 1t
me assunptions used tor toc 600-cubic viord meocIoe b loalin o auy
N0le also.

SAUSHOE DR e
Similar price ostinctes were arenarea ior o oomphn: onot e

huacker-cloie dredge for unloading the barges ot the puossemnont site.
Although desigred a- an anloading device it is veferred o
dredge hecaose the arlc with suppore plant car easily Tunct.on as &«
dredge. This estimate is shown i detail o oche table o page 3-8,

“he apprcach used in developing this estimate was identica’ to the

bucket-chain dredge estimate. Assumptions made were:

1. Hull, - Same process as for bucket-chain dredge. Nc¢ special

fabrication is needed.

2, Hydraulic Backhoe. - A 750-hp machine was selected.

The list price for a semiautomated track-mounted rig was used. Basic
attachments were boom and dipper for a 40-foot digging depth and 60-foot
reach at grade level. Medium duty equipment would be a 6 L/4-cubic yard
(PCSA-heaped) bucket and has approximately an hourly capacity of 650

cubic yards digging in sand and gravel (50-minute hour, 83-percent job
efficiency, 20-foot maximum depth of cut, 60° swing loading onto trucks).
This unit also is available with a 9-cubic-yard light duty bucket., Insto:

lation cn the deck is assumed tc be 5 paercent cf the lis:t r: £

TT.Ce o

3. Spuds and Anchors. - The dredge has three spuds each 50 feet

long, fitted with adjustable collars which attach the spuds to hydraulic

rams. A pair of rams raises and lowers each spud.

4. Electric and Automatic Control Systems. - Similar but less

sophisticated systems are provided. No remote steering is needed be-

cause visibility is not impaired by the dredge.
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5. Superstructure. - No cabin, shop, or pilothouse facilitles

are provided. They are not needed when the backhoe dredge is part of
a bucket-chain floating plant. If costs of using the backhoe as a
dredge are being prepared, an office barge and shop barge must be

added to the plant.

6. Cost summary. - Similar arguments to those presented in the

bucket-chain discussion hold true here.

250~-CUBIC YARD BACKHOE DREDGE

As in the case of the bucket-chain dredge, a smaller version of
the backhoe was also evaluated. The machine chosen was very similar to
the larger unit. It is a 375-hp machine with the same basic attachments
and has a 35-foot maximum digging depth and a 50-foot reach at grade
level. Medium duty equipment would be a 4-cubic-yard (PCSA-heaped)

bucket.

3-7
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BUCKET~CHALIN DREDGE FLOATING PLANT

During the dredging operation the total floating plant assigned
to a bucket-chain dredge would be split into three operations: Jdroap.w,
transporting, and unloading. The dredging plant would be the dreage
and its immediate support as listed in the following table, The ria..-

ment operation would be the backhoe dredge and its immedi-ite suppore

listed in the table on page 3-10, The transport flect would o fi-t
tenders and barges. The exact number of tenders and barges woald Jepernd
% ot

on the distance from dredge cut to piacement siteo It Is assumed

the tenders used to transport barges would also be usod te transpoert the

NER IR

dredges. For that reason, the dredges, both bucket-chain and bacrehoo,
are not self-propelled.

Fither the bucket-chain or backhoe dredge can be palrod with o
small bvdraulic dredge for unloading the barges at ti.. . e
This system is discussed elsewhere in the appendix.

Bucket-chain dredge - dredging plant

Number Unit Investment cost
1 Bucket-chain dredge $3,257,000
1 400-hp tender 130,000
1 Work barge 63,000
1 Equipment barge 149,000
1 Fuel barge 15,000
1 Swing anchor harge 10,000
1 Crew launch 8,000
1 Survey launch 280,000
2 Skiff and outhoard 6,000

Total investment 3,909,000

3-9
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Bucket-chain dredge - disposal site plant

Number Unit Investment cost
1 Backhoe dredge $1,355,000
1 400-hp tender 130,000
1 Work barge 63,000
1 Equipment barge 140,000
1 Fuel barge 15,000
1 Crew launch 8,000
2 Skiff and outboard 6,000
2 Bulldozers (130-hp) 90,000
1 Office barge 5,000

Total invastment 1,812,000

COMPARISON OF INVESTMENT COSTS

Occasionally, the comparison among investment costs of various
pieces of equipment can be the deciding factor in choosing the equip-
ment to be used. The following table shows the comparison among
several types of dredging equipment assembled into working plants.
This table should be used with caution because of the differing
types of operation, production rates, and secondary effects (e.g.,
turbidity) of each, but it does serve to give some insight into the
comparisons that can be made. 1In all cases, the plant tabulated
appears to be the best suited all around for dredging on the Upper
Mississippi River.

Comparison of investment costs

Type of equipment Investment cost
20-inch hydraulic dredge (3,000 $10,855,000
feet of line)
16-inch hydraulic dredge (3,000 7,755,000
feet of line)
12-inch hydraulic dredge (2,000 2,943,000
feet of line)
Bucket-chain dredge (2 tenders, 6,741,000
4 barges)
3-10

Cer ,--fg r-71-rs';ggirpﬁ A9




ATTACHMENT &4

RELATIONSHIP OF INDUSTRY CAPABILITY
PROGRAM ESTIMATING PROCEDURES TO
DREDGING COST ESTIMATES

v i T AT 3 SR e T 5 AP

ST el e e 1‘"”,- . . .




ATTACHMENT &4

RELATIONSHIP OF INDUSTRY CAPABILITY
PROGRAM CICP) ESTIMATING PROCEDURES 70

DREDGING COST ESTIMATES

The cost estimating procedures set forth in Corps of tngineers
Engineering Reguiation 1i10-2-1300 arc rhe resuit of several vears of
negotiation and efiort between the Carps and the dredging industry.

It describes a2 detailed procedure for estimating production rates,
crew sizes, fuel requirements, support plant, deprcciation, interest
oun investment, and down time. The intention is to thoroughly document
how Government estimates and industry hids are preparcd. Fach esti-
mate is calculated for one dredging operation such as in a ship canal
or harbor approacihr lasting a significant time longer than » few davs
and in shoals that are much slower to develop than on the U'nper

Mississippi Kiver,

In adapting these procedures to an evaluation ot GKEAT I's oyl
raintenance plan, as much as possible of the original proced
was retained, Production rates and operational charvacievists
curves were usced but cut face estimates and reduction et v 0oy

shallow Tfaces were adivasved to closer reflect Past oxperienco,

The methods of estimating labor costs, depreciation, porational
costs, and costs of ownvrship were not changed frow the regula ions.
As mentioned irn other attachments, equipment investment cosi: and
other costs were not available in some ~ascs. In thesce instances,
costs were estimated aund are» documented in this appendix to the CRPAT I

report.

The GREAT study process began before the 1CP existed. At that time,
GREAT's primary interest regarding equipment was how to conduect business
within the restraints of the moratorium. As morce and more national intes
for contracted dredging developed, (REAT's cmphasis shifted awav from o
owned equipment to contract procedures aund costs oi Jdiedgiay Lndividua

sites by various cquipment types.
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ATTACHMENT S

PLAN EVALUATION LEVEL
DREDGING COST ESTIMATES

[INTRODUCTION

This attachment describes the third of the three levels of cost esti-

mates prepared by the MENWG (Material and Equipment Needs Work Group). The

first level was meant to provide a displav of information on each cut and
placement site in the material placement categorv matrix (Matrix B) rrom
which alternative plan costs could be extracted. The second level was
developed as a tool to be used by the Channel Maintenance Task Force to

select sites for the material placement plans.

The plan evaluation level cost estimates were meant to provide a de-
tailed evaluation of the cost to implement the channel maintenance plan and

to develop data on which to base dredging equipment recommendations.

The estimates produced are largelv based on ER 1110-2-1300 - Government
Estimates and Hired Labor Estimates for Dredging with some modifications for
local situations as explained later. Because the present Covernment fleet
available numbers onlv 3 of the 1l dredging plants inciuded in the plan evalu-
ation level program and the interest shown by bLeth local contractors and members
of the GREAT T team in having maintenance dredging drne bv contract, the

plan evaluation level estimates assume the work will be done under centract,
PROGRESSIVE DEVELOPMENT FROM PLAN FPORMULATION LEVEL

Of primary importance foliowing the Dredging Equipment >eminar was deveivp-
ment ot mechanical dredging data equivalent to hydraulic dredging data
already in hand and being improved. Three hasic tvpes were explored: the
barge-mounted crane-clamshell, an endless chain bucket ladder dredge, and
a barge-mounted hydraulic backhoe. Investment costs for the bhucket ladder {

and hydraulic backhoe were prepared (see Attachment 3).

wr
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The plan formulation level program assumptions are based primarily on
ER 1118-2-1300, issued in February 1978. The purpose of this regulation is
to provide the estimator with general data, procedures, average values, and
a format for guidance in preparing Govermment estimates and hired labor
estimates for hopper dredging and hydraulic pipeline dredging. This
regulatior also outlines the procedure required to determine the total con-
tract costs, or the total hired labor costs. With this as a base for both
procedure and format, a comprehensive data base for preparation of monthly
dredging plant costs was developed for all dredging plants. These actual
computations are shown later in this attachment and are consistent, as far

as possible, with Appendix C of ER 1110-2-1300 (see attachment 6).
PROGRAM DATA
Daily cost rates for the various dredge plants (or portions of dredge

plants) are computed on Tables of Daily Cost Rates for Plant Operation. The

costs shown in each part are used as various components of the total dredging

cost once the production rate and time necessary to do the dredging are

determined.

ITEM DESCRI- TIONS AND ASSUMPTIONS

HYDRAULIC DREDGES

Part I

a. Payroll (supervisor and engineer) documents the central
office and field office supervisor staff costs for the operation.
All nonshift people who supervise or inspect the overall dredging

operation are to be accounted for here.

These costs were assigned to the dredging operation on a 5-day
work week rate rather than the 6-day work week for the operating crew.
Also, when travel time exceeded 2 days total, only 60 percent of
this rate was charged during mobilization. The reason for this is
that under usual conditions the civil engineer, chief surve
surveyor, and inspector would not be employed by the dredge

extended mobilization.




)

. Paveoll {operaticns, dredging: s iw

Jeb during dredging.

This crew labor rate is charged to the dredging operaticu Dor
the entire time the dredge is committed (o tie dredging project oxoe;

tor certain mobilization conditions mentioned below.

C. Payroll (cvperations, transit) is the staff on the job during

certain mobilization and set-up conditions:

(1) At those times when the days needed to actually dredge

the cut indicate that the plant could easily be moved on weekends.

(2) When total travel time to reach the dredging site

exceeds 4 days.

Travel time and mobilization is computed from Fountain City,
Wisconsin., The work group felt that using a full crew during travel
from this central location would compensate for privately owned
‘dredges traveling a longer distance with a reduced crew. Also, this
reflects present Corps practice during mobilization of the Dredgc

Thompson.

Part 11

Ownership and operation documents the investment and depreciation
of equipment. The life shown is what is used by the Corps 'n depreci.t-
ing the present equipment. The monthly costs column is actually g
straight-1ine depreciation to zero value at the end of the equipment
lifetime. The total investment in plant is at the bottom of the
Yvalue'" column. The values shown are meant to be replacement costs
at 1978 price levels., Where these costs were not known, estimates
were made by comparing known costs of similar equipment or assembling
a value from the "Green Guide' published by Equipment Guide-Book

Company.
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Other ownership costs docurents the costs of owning the equipment - -
interest, supplies, repairs, etc. Interest on investment is computed
as simple annual interest on the total investment divided by the months
per year of operation. The error introduced by this approach is within

the precision of other factors.

Yard cost, supplies, and repair are derived from the "Contractors'
Equipment Manual" published by the Associated General Contractors of
Arerica. This organization supplies factors for average hourly repair
and maintenance expense in percent of new acquisition cost. This
factor includes labor (35 percent), parts and supplies (45 percent),
shop overhead (8 percent), fleet support (8 percent), and outside repairs
(4 percent). Shop overhead and fleet support are part of the final
yard cost factor., Parts and supplies are shown as supplies and hard-
ware, and outside repairs are shown as repair and dry docking. The
average use hours per month were adjusted to 315 hours per month. The
yard costs, supplies, and outside repairs are the total of the dollar

amounts from the last three columns of the following table.
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Added to the monthly yard costs is 50 percent of the annual
charges for dockage and storage at the dock which would be charged

against the dredge by the Fountain City Boat Yard. The other 50

percent is the only item under the layup item.

Insurance costs are premiums pald for marine liability, property,

public 1iability, and plant insurance.

Season mobilization is assumed to be 6 working days per year.
Costs inc}uded are depreciation on the entire plant for 6 days and
6 days og}wages for the "transit" crew in Part I.

Fuel costs are based on the total major horsepower items in the
assembled plant. The horsepower of the basic dredge and any floating
boosters is increased by 30 percent and added to that of the tenders
and bulldozers. Again, any error in costs introducted by these

assumptions 1s within the precision of the other items.

For supplies and subsistence costs of quartered plant, a $25 per

capita per day charge is assumed; otherwise $35 per day 1is used.

The pipeline costs should include the factors shown on page 26
of ER 1110-2-1300.

The computations in the program all assume an average of 26 days

of dredging per month.

MECHANICAL DREDGES

Because mechanical dredging is not a one-unit dredging and trans-
porting operation, the approach used for hydraulic dredges does not
apply. Instead, each operation (dredging, transporting, and unloading
barges) was computed separately and the most efficient combination of
the three was used. The accounting procedures and assumptions explained
in the previous few sections were followed for mechanical dredges as

well except where noted.
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The completed dredging cost rate sheets Inciuded here are based on
best available (in 1978) replacement cost data at 1978 price levels. Since
that time more reliable repiacement cost data have become available.

However, the MENWC did not have the time or resources to recompute the

dredging cost rates. The table on page 5-50 shows the differences between
the newer replacement costs and the replacement costs used in the plan

evaluation program.
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20 inch Dredge
Ta)

Pl L

PAYROLL (Supervisor and

Engineer)
_Project Manager
Superintendent
Captain
_Jhiet Eugineer
Civil Engineer
1 fice Personnel

Chiet Surveyor

F ol el

. l___Survc\'nr
41_” Inspector
8 Subtotal
laxes,

insuragee and
fringes ( 2§‘7’/

Total

PAYRULL (Operations, Dredging)

*3_ Leverman

7‘3_fw;|u-h Engineers, Strikers

3 Dredpe Mates

2 _Equinpment Operators - Tender

2 Yquipment Operators - Un land

2 Welders

___=uilers.
j___'_Deckh.mds.

1. Stewards

g_ﬂMess Attendants

. General Dump Foreman
_ . _Dump Foreman
______Yard and Shoreman
__ . Other
27
Work 7é6hnurs /week
B4hours/week

Monthlv wages (4.34 weeks

Subtotal
Pay

laxes, insurance and
fringes (2] )

Total

PAYROLL (Operations, Transit)

Watch Engineers
_____Pilot
_LDredge Mates
l_Tender Masters

_____Tender Operators
Tender Mates

6 Deckhands
§ Stewards
~ Mess Attendants

Yard and Shoremen
Subtotal
Work 40 Hours Pay

Pay 4[) hours/week
Monthiy wages (4.34 weeks

Taxes, insurance and fringes
(21 %

Total

cl 1l

(a)

DREDGING COST RATES FOR PLANT OPERAT 1ON

1800 H.P. 24 hour operation

1800

PART (1

OWNERSHIP AND OPERATION {

feet

transit distance

(All costs and waze rates
in 1978 average dollars)

month/year operattion)

Monthly rate Plant _— Value (estimate) Life Monthly costs
s vredge (__Thompsonm  $ 9,450,000 _50years 531,500
_2@_0_ Booster Dredge (__ ) _ [P
_1900 1,000 H.P. Tenders —
1900 2 400 H.P. Tenders @ 330,000 _50 2200
1700 1 _.200 K.P. Tenders J_B_QTDQO 50 ___ 600
1?88 _] _work barges 1507000 40 —— 670
] Equipment barges :2‘)() 0“0 4“ ‘—828
900 __Fuel-water barges ___..1
1000 _f_suilngnchor barges ____‘_f 8’88“ j& 40
ll,__s_(& _.rew launch _&._QO_O _4_0_ 130
2990 T survey launch Zﬁwﬂo 40 1170
= 2 Skiff and outboard 3 000 [‘ 250
14,490 (1) Hofst ( T.) ¢
i Derrick ( T.) — —— —_—
:°“il(-‘)' 7‘0 2 hulidozers130 H.P.@ 55,000 20 920
—E—.—_ZQ imi’ickup trucks 5,000 4 219
. ____Office barge (rrailer)
“‘LO_AAQ Tractor/trailer
: P{pgiini (50§ oi r;;t;;’llne 11,319,000 2090
- 8.25 Total depreciation 41,550 (4)
’_7$6— OTHER OWNERSHIP COSTS
_M Interest on investment (*1_1_1) Swmonth
6.40 Yard cost _4_5_’_0_0_0
Insurance ‘_49_3.0.0

64,280
13,500,
77,780

Hourly rate

. 10.70

i0.70
710.40
—9.80

—1.00
164.30
—_5,570
-28,520

5,990

34,510,

18
v

(b

20
\

I B Arr g ol

Season mobilization

Lay uwp ( 6 month/year}
Supplies, hardware
Repair and drv docking

-17,550

880
126,570
11,270

Total other ownership costs

OTHER OPERATING COSTS

Fi ost
‘ﬁiiours/mnth X

360047 x
.Oé_l_gallon/hour/ﬂ.l’. X

(5

69,540  (6)

dack

$ 65 /gallon = $ 49,400/;.0“},
Water and lubricants 500
Pipeline (502 of pipeline
costs from Part [11) 2$090
Supplies, subsistance M
Total other operating costs
PART 111
PIPELINE COSTS Mud Sang
Floating line 1000 s $ f gs
Shoreline 800 *
Total

4180

Note: Asaume 26 wvorking days per month. KEnter monthiy costs divided

by working days in Part IV.

PART IV
DATA INPUTS

Variable

Subscripts (%)

1)
DREDGE

(METHOD,
RaNCE, X) 5.8

L.

8 -
557 2992 132" 1598° 1588} 26§% 3§ 4°

1




20" .
20" Inch Dredge 1800  H.P. 24 hour operation 2800 bhredeine operation ol

(a) - (h)

Pk
EE N 8

foad o

PAYROLL  upervisor and . ! b
Fneiticer? Moret Iy pate o P PO .
CBrotect Maaa ot . Thompson < 4,450,000 5 51,500

2000
Captain 1 900
vhict faploec . 1900
Civil Engineer . 17QQ
Miioe Poronned 1400
Vhie! Nurtove: 21100

apeced 1888
Subtotal I_I:. Sﬁo
k.xf«:':;ﬂg:n:nu-x\\ u:‘:m.‘ ZQQO

| 14,490 (D

Subertatemndent PN
i o 428,000 50 1430
' 330,000 30 224
Ve 180,000 50 600

o SR8.668 28 845
" 250,000 4n Lu4o
Bellv anchor Barees 1011)'00 4L iy
G 8,000 q! 30
veen Ll 283,000 40 1170
R b 3,000 . 250

OO b= = = e e e i 3
I\)»—~—-"—c—-._->—)__rg._-
;

Total

Hourln cate e - .
< 10.70 2 W g H.p. - 55,000 G G

SAYROLL svpetatiens, Dredpina

3 leverman .
o P oRap 1 Ao ke c () K Y0
3 eateh bacine u, Strikers 10.70 1 RE 5,00 A 1
6 Ure tee Mates 10.40 et sl
2 tavioment dperaters - Tender . 9 !,8_0 :
Papeiane (S o pipe T .
2 et Operaters O band ,7‘60 Costs o trem Torr '!.y\ 1 1 ) 1'[!7.0“\') 3, A
2 weldure . 8.2 Ctal cepren iett *"().7“,.’ (w
12 e “7.00 OFHPR OWNERSHTE (s
~Devkivnds. .
1 Slewirids 97‘ _S,Q Interes<t o fovestoery o 11 2 1 r‘ > }(\0
3 sess Attensants . 6; {‘Q Vard cese 48,130
1 vereral Davr Foreman 10: YQ Insuranc, 4 . 300

Dump Poreman oo Season mobt et Lo 18 . 190
8»7\'.".1 and shereman 7 -60 Lav ap o 6'm:uh ERUR 880
Mt 77 ,) Sapplies | ohardware l 3:)’_}70
43 subtetal 36—.1 Reradt i odry neeg o 12,050
Ao BB week . R
cav 64'.”.(“ week 23170 o
Menth o e el vy weeks . ’
e e 100560 Faet Gt
.',“:‘.;.“[2‘1' , 21120 . 315,,”“, RN

Leta 121680 o
fotal H8 .067

PAVRCLD Coperat fons, lransit)

Fadlen hear b0
Cory vt 65 520130
Coh B Inee ‘0'70 aster e labrr et OO0
t\ltx\..\&l.,i\r“‘ IU,70 Pipeline @ O e -
;hf § 10.40 Coats rpoee barg ,,34;(“]
et Mate Q_B() Suppliva, subsistance };)1 ’(“
hlv."l\A = oo [l\\
fenter petalers [ERS SN R EEE BTSN N T A A S .
Lot ter Mates . PART
6t khamds 7.00 S NRIEN] : . .
1 e e 9.50 , — IT‘Q‘S ] \\Q
Ploatea, daee ]80()
3 s Attendants 6.40 ,
Vet ant sene _ e 1000
et oand St g 16103 s
19 Wt tal ot

g IR - ,
‘,,” ['O . ()570 Note: Assgme l()wu-nklnl davs per montn. Foter m atroy Conts g
v ‘1 .7 NN IS
l‘() . 2851() Yy owerking dave oon Varr IV
Mo bty wast [ T mr K
Taxes, Dusalabee vl boinges CARG i

21 5990 s e
S 34500 AT
Var{ b e Rt _ o

Sy Ny we

)7
BAREL 5-9

SULIU 27 1797 16Tor ey




DREDGING COST RATES FOR PLANT OPERAT 10N

20" inch Dredge 1800 H.P. _24 hour operation 4400 Dredging operation only

(a)

Lol i
PAYROLYL (Supervigor and
Engineer) Monthly rate
. _Project Manager §

1 Superintendent 2000
1 Captain W
_Chief Engiacer Ignu
Civi! Engineer J_?og_

Office Personnel 1000
Chief Surveyor 1100

_ Surveyor

L {aspector

Subtotal
Taxes, fnsurance and
tringes (2«_4 1) mﬂ__,
Total 1.1‘420.._._ ( 1)
PAYROLL. (OUperatlons, Dredging) Nourly rate
_3vl.evermn s10.70
_3 _watch Engineers, Strikers H, E”
B__Dredge Mates *
_2 FEquinrment Uperators - Tender g' 80
27 quipment Operators ~ 0On laad 7'60
2. Welders ,_.8 .25
_.rO0ilers. —————
ﬁ__'l)t‘('khunds. _“1_!_0&..
‘,!.,. Stewards . 9.‘.5.0._
’32_ Mess Attendants LAQ.
_l‘_l:enerdl Dump Foreman m.lo_._
_ ___ bump Foreman ._.7.._6.._...
_8 _Yard and Shoreman *..'_._0__
. _. . Other e
[’5 Subtotral 3.7_6._._._."1 -
“ore 64 i fwecs 23070
Monthly wapges (4, 3 weeks
Taxes, ‘“’2’ ance and IM
fringes €1 _2) m
ot 126400

PAYROLL (Operatlons, Transit) Hourly rate

s 10.70
Watch Engineers S
Pllot 10,70
Dredye Mates 10 . 60

—9.80

% _Tender Mauters
_____Tender Operators
Tender Mates

76 _ Deckhands

/_1__ Stewards Al

3 _Mess Attendants 6!_&9

_____Yard and Shoremen ————
Subtotal M

HnrkAl(;OM-mrs Pav PP

Pav hours /week /Q%j’i%.

Moutitly wapes (4, 16 weeks "

Taxes, insurance and {ringcs

121 m .5990
ftal 34500 o

(b)

PART {1

’

~ R

OWNERSHIP AND OPERATION l_.6___ month/year operation)

Plant Value (estimate) Life Monthly costs
Dredge (Iliompson } $ glzsol UUU 56 yesrs § 31.500

Booster Dredge ( )

1,000 H.P. Tenders 4_2_§‘_QQQ
& 400 H.P. Tenders @ 330-09—00-
1200 n.P. Tenders 180,000
_L_work barges lw,m
1 Equipment barges 398“88&
1 __ Fuel-vater barges ]
_l__Be!ly anchor barges 10:000

. _erew launch 8,000

i Survey launch 28_0_,_09_(L
2 skiff and outboard @ 3,000
___Wetst {____T.)
o _Derrick (____T.)
2 __Bulldozess 130 H.P. @55701517
1. Pickup trucks _5__,29_9~
. Uffice barge (trailer)
—_Tractor/tratler
“conta’teom part 15 11,747,000

Total depreciation
OTHER OWNERSHIP COSTS

Inzerest on investment ( 111)
Yard cost
Ingurance

Season modilization

50 1430
50 2200
50 —600-
49- —§i8
48 1040
40 40
40 30
40 _ 1170
/. —250_
20 920
4 210
5820

(4)

$215, 36Bhonen
48,130
—4,300

:

lay up (6 month/year) 880
Supplies, hardware 135 Y 370

Repair and dry docking

lutal other ownership costs

GTHER OPERATING COSTS
Puel Cost

3_li_hours/month X
4600 «.p. X
.DAZ sgallon/hour/n.p. X

$ 65 /gallon =

Water and lubricants

Pipeline (50 of pipeline 5
’

costs from Part (11)
Supplies, subsistanca
Total other operating costs
PART U11
PIPELINE COSTS
Floating line 3400 $
1000

Shoreline

Tacal

Note: Assume _ ~2_6 working days per month.
by workirg days in Part IV.

PART 1V
DATA INPUTS

12,050

28,600

430,530 (5)

-~

s 63,100,000
500

820

, 98,020 (6

e JOTR
1.50. D00

11632

knter monthiy costs aiviged

Variable Subacripts (X)
) (2) ) G B . -
?ﬁ%ﬁp‘ 5§9 4862 1327 179% I6S(§)9 (3177“ () (8)
RANGE, 1) 5-10

3




‘)OH o -
< NATH
~ Inch Dredyge B .o
(a)
Poal
FAYROEE ANuperedsor and

tavin

vt Mangoe

7000
1900
1900

1700

1000
1100
900

. 1000
11500

a3 )

Hourly aitue

1
1 Vaptatt
} Chiet Pngincer
. il bnginec:
1 o Personie!
1 vhic! ~urvevoer
1 Survevoer

I _olospedtoer

8 sSubtot.al

Tases, Insurance and

trinees

PAYROLL tOperations, Dredeing

10770
10.40
9.80
7.60
8.25

Leverman
wath Engitecrs, Strikers

DMredpe Mates

Fauinment vperators - Tender
Pquipment Cperaters - on land

Welders

< 0iers.

1.00

9.50._

6.40
10.70-

Deckhands.
_ Stewards

S Mess Attendant s

nenetal Thoep Potenan
up Foreman

CFard and shereran

[+ ]

Other

47 Subtotal 39’5 .77

stk

P:Av6

Monthiv ~aces (4. 30 weeks

6§mur\ faeek
houars fwevk

25320
109890

faxes, insué.ih voand
trinves (&4 ) 23080 o
fotal 132970
PAYROLL (Operat fons, Transit) Hour iy rate
2» _ _watch kngineers 104 ZQ
Z e 10.10
_ Dredaee Mates lQ-éO
2 __tender Masters ,,9.80
tender tperators P
Tender Mates -
6 Deckhands _7.00
} stewards R 9‘5,0
Mess Attendants 6'40A
Tard oand Shorenen 164 —3,
lg abtotal - .-
work 60! b
e 800 e e »8218
SMenth. . wiee s Ll B weeks
Taxes, Jtsurance amd tringes 5990
21 )
Totad 34500 O

L RO e
, ot

et eperat fon ot
ThYy -~

£ 9,450,000 0

M“{éﬁﬂ H.P}’780’000 20

Thompson

! 428,000 50
3 & 330,000 50
2 “ 180,000 50
2 T R ’

s 168868 78
e e 250,000 40
__T_u hel v oanenor Farges JQ}_QOO 4()
1 e 8,000 40
I RRNIRT 280,000 40
a4 kit e ' 3,000 4

2 130 HPL
]: [

Vg

55,000 20
5,000 4

R U1 ks
e barve rtrazternt
Clracterstralier

ronipel i

Pare 14!

tipeline (50

conls tren

16,647,000

eptes baty o

OTHER OWNMERSHIP (oSt
11, 305,200
67,890
4,300
23,870
880
188,130
. 16,740

wile b

fnterest on investment -
oSt

Insurance

Season mobllization

fav w10

Supplics |

Mot eat
hardware
'

Repalt an dry e

etal cther

CTHER OFFRATING e e

bael tost

FLS s e
6760 -+ X
.067 e

palion hoor
92,740

5,000

* Wb aen

Water and Jubricants

Pipeline o0 Prpe e

11,180
30,550

CosSts Trem Part Do
Supplies, subsfstancve

totab other operating costs
PARGD 111
PIPELINE ConTs
} 7000
Floating line
10G0

shorel tone

fota
Total vy ‘(,(\
A S
26
Nete:  Assume LD woikIng Javs rer month. Enter mertagy [ N
by working Javs 1o Part Qv
PART Y
DATA INBPY
Variahle Cnbaorisre o

(4 fe v
557 S114 1327

DRE Dt
RN
KANCL, Wo

2651 23

'51;‘)11(I
12,600
1,s0u
3, 500
, Q0

11,.80
68,930

607,010

(5

278,940 (6)

5

20,860
1,500

-t
.« .
(Vs ¥ o
C @

347




DREDGING COST RATES FOR PLANT OPERAT 10N

16 inch Dredge 1200  H.P, 24 hour operat
(a)
Pl 1 PAKE 1}
PAYRULL (Supetvisor and OWNERSHIE AND DPFRATION  (
Englnecr) Yerthly rate ol
_Project Manaper S . Dredge (‘I_Obegsi B
1 suserincendent 2_099_ Booster Dredue ¢ )
. ]_. _ Caprain iggg_ __ . Lo00 H.oP. Tenders
Lirﬁihiul Engineer 1900 400 NLP. Tenders

1 civil Engineer
] . oftice Personnel
_1 _ Chiet Surveyor
~ l_rh'urvcynr
3 Inspector
8 Subtotal
i (Y

Total
PAYROLL (Operations, Dredging)

_37 Leverman
_2_7\'1‘1(\-1\ Fngineers , Strikers
_2,‘ Dredpe Mates

_2 _Equipment Uperators - Tender
2 Uquipment Operators - On land

1 welders
*O0flers.

8 ~beckhands.

__Stewards

__ Mess Attendants

_t__General Dump Forcman
_.. Dump Foreman

»_6__Yard and Shoreman
__Other

27 Subtotal

Work 56 hours /week

Pay §§ hours/week
Monthly wages (4,34 weeks
Taxes, insu ce and
fringes (_ 2)

Total

PAYROLL. (Operations, Transit)

Wateh Engineers

72_?“0(
_z;Dredge Mates
_2_ _Tender Masters
____ Tender Operators
_____Tender Mates
6__ Deckhands
___ Stewards
Mess Attendants
____Yard and Shoremen
Subtotal
wWork l.olﬁ»urs- tav
P.WI'O hours /week
Monthisy wapes (4.3 weeks

Taxes, insurance and fringcs
t 21 )

Total

_ 200 H.P. Tenders (@
_ "Lmrk barpes
| |““ _ _1 _Equipment barpes
Fuel~water barges

]009 Belly anchor barges

Crew launen @

L
2
1
2

L,, Survey launch

4 skift and outboard @
___Meist (o

____Derrick ¢

7_2__ Bulldozers 130 HP

Hourly rate

+10.70

10.70 3 Pickep truos
T(-)—-—Zd‘ l— Otfice barge (traile:,
_9‘_8_()—< . Tractor/traile.

Pipeline (502 of pipeline
vosts from Part 11])

_71.60
_8.25

OTHER OWNERSHIP COSTS

—71.00_

Total deprec.ation

ion 1700 feet transit distance
(b)
76 moanth Ve ar oporatlons

Value Cestinate) St A

§76,615000 50 ... 22,050

;§8é888 58 1 1ng

e 2,300

368880 28 818

250,000 40 1,000
10,000 40 40
_ 8,000 40 70

280,000 40
3,000 4

1,200
3,000

a 55,000 20 920

~ 5,000 4 630
5,000 6 140
8,363,000 1,830

37,780 (4)

Interest on investment ( 1_1 i \153, 300,
_ Yard cost 33,950
19._7(_)___ Insurgnce 3‘000
e Season mobilization ll} e 7 90
__7;@_ Lay up ( _Qim‘“thlvvar) o 790
— e Supplies, hardware 95,460
229,65 . Repair and dry docking 8’505

Total ocher ownership (osts

14,700
63,800
13,400

77,200

OTHFR OPERATING COSTS
Fug\ Cost
(2) hours/month X

2620

_H.P. X

R
.65 /gallon =

-067 allon/hour/H.P. X

<3_S’940 fmonth

Hourly rate S__
3]0 70 Water and lubricants L 500
20 Pipeline (507 of pipeline
m' costs from Part 111) ],’ 830
LST ¥o-- Supplies, subsistance 24’,5_70
° ) Total other operating costs 62.840 (6)
—— PART 111
7.00 : !
L e MV TPELINE COSTS
Hud Sy —t
—— ) 1000 . 55
Floating line s B %.%a 2;?8
- = Shoreline 700 *
125.2 Total 3660
. §an Note: Assume 26 working davs per month. Enter monthiv «uR s d1vide:
21740 by working days in Part 1V.
PART IV
4570 DATA INPUTS
26310 o» '
Variahle Subsopints(xy
T " = T — e el
DR s 557 2089 10ih 1455 1{91s a1y -
o 1012 1453 11915 2417
RANGE, X) i

5-12

I A con e
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1o inch Dredge 1200

PATR L iDupetvis v

Pt
et Moot
1 Lrertnten tent
I
1 Chier bamtaeer
l Claploknyineer
| SR T CVT ST
1 threr sarvever
l SHTLevet
1

e tor

subtotal

lnsurdz‘r-.‘nh‘.

trinves

taxes,

Iatal

ATROLD (operations, Dredpime

Tevernan

wateh boineets | sStrikers
Dredpe Mates

Equipment Opetdtors - Fender
Gurprent Opetatosrs - On and

wWelders

TN PO W -

- Oilers.

—
o

_tDeckhands.
Stewards
Mess Attendant s
1 veneral Dusp Foroman
Duap Poreman
6

_ . Othey

32 Subtotal

_Yard and shoreman

Wtk hours /week

Pav 64 hours fweek
Mant by waaes oy 3w weeks
Taxes, insurance and

tringes (2] )

fotal

PAYROLL coperat tons, lransit)

2 ~atch

tanineers
2', Pt

2 Dredee Mates

2 lender Masters
Tender Operators
Tender Mates

ire khanls
Stewards

Mess ALrendunts
Tard and shoreten
-'-nhlut,ul

w oty I‘Om e Vo
Pav GQn ire e

Month. .

w4 b weeks

Taxes, f{nsufance and fringe s

. 211,

fotal

P T R IR

WEDN TN

H. T

24

vorats

2000
1900
1900
1700
1000
1100

900
1000

11500
2990

14490 (1)

Howris rate
. 10.70
10.70
10.40
9.80.
7.60.
B8.25._

7.00.
10.70
7.60
272.7
17450
75750

15910
91660

Houriy rate

<10, 70-

8:48-
9.80

7,00

125.2

5010
21740

4570
261310

BATEND b DN Py Ly

_ hour operation

AR [
R N B P RS TN 6 )
... Robers 86,615,000 50

50
50

428,000
330,000
180,000
160,000 40
200,000 40
278,868

8,000
280,000

wotE hary o
bauipmeat barces
Foeoowitetr boapees
nchor barves

@

Cuw dautto b

1
1
2
1
1
1
‘j"“h. Tiw
1

Sutves b oh

bt e @ 3,000 4
Hoist o |
Derrick o oy

mitten- 130 HOPL ® 55,000
‘ @ 5,000
Uit batee ctrailen S,OU()

Plohoan tracss

Lo o

Tractortrailer

Pipeline (5%

tonipeling
cests frer o Part i

87,910,000

Totad aepresatien

OTHER OWONERSHITE o ts

Interest on investoent «11 v

37000
3000
15290
790
104040
9:70

Yard o cost
Tosuran. e
Season mobilization

tav ap month veart

Supplies . hardware

Repadr ant dry dockine

Potua! cther cwnership ok s

CTHER OFERATING (0sts
Frel cast
315 neurs monti X
3620 u.r. X
L0607 ralionhoarwv, X
* .b5

Water and Lybhrfoats

walien =

Pipelione 907 ot pipeline

vonts trom Pare Tiod

Supplies, sohsfstance

{i”” feet transit Jdistance

22,050
1,400
1,100
2,300
670
830
]'098
70
1,200
5,000

920
630

140

2,580
19,930

161700

-330,56

_49,660
500

2,580
29,120

0 (3

Tot D other aperatiang - oste 8] 3 86N (F\\
PART 111
PIPELINE vl s uy . "Lf
Pt ine 1400 2.75 3RS0
Shoreline 1000 1.30 1300
C, [ =4
Tutal ,‘_]..)*Q
Nate:  Ansure -Z() WolKkl g GAYS Per month.  Enler montniy . kis 11y te
by wirking lave an Part 1V
Akt U
TATA TN
Vi ie bt X
—— —_— e
v SR L DA S ¢ 3 SANND e T : .
w 12714 3148 .
! !
- - )




L.

16 inch Dredye

(a)

- oand

Sl bt
Lot
Creent

Vot et

Lt

Bt Pt et bt e e e e

Lispedtor
Saptot el

Sk, iNsLT Ao e ang

Trinmses oy i

Letal

AT LD e poratl ey,

weliters
suilers.
]_2 shedkhandse
ewards
Mess Atteadants
veneral Dusp Foreman
Dump erenan
6 Yard anmd Shoreman
Uther
34 Suntotal
norh 56 hours fweek
Pav 641\uurs/wn-vk
Monthis woantes (4. 34 weeks
Lixes, insurance and

trinces { 21_)

Petal

PATRUD (Operations, lransit

watch bnpineers
Pilot

Dedive Mates

NN N

Ter fer Masters
fender dperators
Tender Mates

6 Pes kbands
Stewarids

Mens Attendants

sard and Shoremen

ahtotal
PN (.0 v Y
B0 e ek
tin . wae Cal b weeks

vern, tnmuranoe and T inees
2

otal

Dredying)

DREDGING COST RATES FOR PLANT OPERATION

H.P. ?.6__

__hour operation

PARL 11

OWNERSHIE AND OPERATION

Mo by e Plant o
s bredee ¢ Robers
2000 Rgrster Drodpe | )

1900
1700
500

1000

11500
1 Survey launch
29?9‘ 4_ _skitf and outboard @

14690 (1) ™70

: 1,000 WP, lenders
A00 H.E. Fenders
200 HoPo Tenders

Work barpes

Fuel-water barges
Belly anchor harges

crew launch @

2

1

i' tquipment barges
A

_ . berrick

Hourly rate 5

s 10,70

3 Leia rraan
- 3 Pickup trucks @
i Aty b incinedts |, Strikers 71_0*7_(1 l- m‘n ' b e (trafler)
ce barge (trafle
Dredoc Mates 10.40 )
2 ) * ___Tractorferailer
tquirment operaters - Tender ..9.80 Pipeli (50% of pipelt
Pipeline of plpeline
2 Godpoent vperators - oon ,%,&9 costs from Pare I11)
2 .

_7.00

OTHER OWNERSHIP COSTS

Interest on investwent

Yard cost

10,70

—7.60

taserance
Season mﬂhéllzatlun
Lay up (

Supplies | hardware

286.7
18350

79639
16720
96359

lotal other ownership vosts

OTHER OPERATING COSTS

le-l Cose

3620
067
) Hourly rate S Y7 gallon =

. 10.70
10.70
10.40
.9.80

“hours/month X

H.op, X

zallon/hour/H. b,

Wiater and lubricants

vosts trom Part 111)

Supplies, subsistance

total cther operating vosts

B PART 111
_.7.00 FIFFLINE COSTS
L 2500

00

Floating line

125.2

Shoreline
Total

5010
21740

4570 PART 1V
26310 DATA TNPUTS

Note: Assume

by working davs in Part

Repair and dey docking

6

$6,615,000

R
miltaezers 130 H.P. @

Total depreciation

(I

_month/vear)

X

Pipeline (507 ot pipeline

wOUKing dava per month.

v,

3500__

feet transit Aistance

month/vear operation)
Value (estimate)  Lite

5_07 yenr; 7

Monthly costs

428,000 50
330,000 50 .
186688 28
200,000 40
250,000 40
10,000 B
8,000 40Q
280,000 40 .
3,000 4 .

8,791,000 4,090

11 .0 161,170mnn

_37,000

..3,000
15,630
104,040

9270 339,560 (5)

§j9 ’ 66ann[h

500

4,090
130,940
) . 85,190

ud fang Buck
S $.2.75.. ¢ 6,875
-1.30 14300

8,175

Enter monthiv costs dividea

Subscripts (X))

3
Variable
LintRs - &
DREIXG
{MFTHOD, 5 ? 7 3706

RANGE, X)

5-14
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16 inch Dredge
(a)

BT 1

PAYROLL {(Supervisor gnd
Engineer)

__Project Manager
> _Superintendent
_LCap(ain
‘l__chief Engineer
__]._Civil Engineer
1 office Personnel
1 chief Surveyor
1 Surveyor
vl___lnspector

Subtotal

Taxes, insurance and
fringes ( Zl %

Total

PAYROLL (Operations, Dredging)

3 Leverman
Watch Engineers, Strikers
IO Dredge Mates

3 __Equipment Operators - Tender

2 Fquipment Operators - On land _L_ﬁQ

_z__welders
___sOllers.
12 -peckhands.
Stewards
____ Mess Attendants
1 General Dump Foreman
Dump Foreman
Y _Yard and Shoreman
____DOther

Subtotal

56hours /week
_hours/week

Work
Pay |

Monthly wages (4.34 weeks
Taxes, insurance and
fringes ( 2 F)

Total

PAYROLL (Operations, Transit)

__';__watch Engineers
2 Pilot

2 Dredge Mates

3 Tender Masters
____Tender Operators
_____Tender Ma_es
_6_Deckhnndl
____Stewards

_____Mess Attendants
Yard and Shoremen
Subtotal
Work 40 Hours  Pay
Pay TO hours/week
Monthly wages (4.34 weeks
Taxes, insursnce and fringes
2y
Totsl

DREDGING (OST RATES FOR PLANT OFERAT JoON

_smo__ Note: Assume 26 working days per month. Enter monthiy costa dividea
2_3_4.4.(,__ by working days in Part IV.
4970 PART 1V
28360 () DATA INPUTS
Variable Subscripts (X)
1) (2) (3) (4) 5 -
() (D
pro 5577 3833 o1 1763 139hs $oas
RANGE, X)
8
5-15
o — e —ro— i -

1200 H.P. 24  hour operation 6000 feet transit distance
(b)
PARE 11
OWNERSHIP AND OPFRATION month/vear operation?
Manthly rate _Panr o dalue festioate) | dte Mentidy o oosts
5. ) oredke «_Robers ,  $6,615,000 50vens - 22,050
2,000 Bowster Dredpe ¢ ) )
1,900 11,000 H.p. tenders 428,000 50 1,400
l'm _LJ.OO H.P'. Tenders @ §
1,700 _2 200 H.P. Tenders (@@ %888 g& _3:%.8
| ““() LNnrk barges IEU:UOO L_Q . 670
1,100 Vi_,ﬁqufvmem barges 2_0&0_-0.0 ,Z‘Q 830
-———900 7‘ __Fuel-water barges 2_:_22_0_0_0 AO N l,OOO
1 QQG i Belly anchor barges 10,000 L}Q 40
H’SBE 2 _iew laneh @ _8,000 40 70
2’990 1 Survey taunch 280,000 40 1,200
— 2 4 _Skiff and outboard@ 3,000 _4 5,000
1_4.’_39_0_ (1) ___Maist (__ T B o
Hourly rate o Derriek 136.)}1 P. @ 355,000 70 920
s 10 .70 %~Bulld(vzers el ’00 . 9 -
m _3~_Plckup trucks @ 5,000 #_LL
_md Office barge (trailer) 5, 000 b
.__9_-_8_Q . Tractor/trailer o
ebnts from pare 110 9,121,000
_..3.25. Total depreciation (4)
- - OTHER OWNERSHIP COSTS
—7.00 . 167220
Interest on investment ( 11 7Y . /mouth
Yard cost 3,94,@
10.70 Insurance 3,000
— Season mobilization ll,iiﬂ
_.l.!—@g_ Lay up ( 6 month/vear) _ 790
[, Supplies, hardware ILQJS_ZQ
296.5 Repair and dry docking 9,870
. Total other ownershlp costs $ 348_1E60 (5)
82 370 OTHER OPERATING COSTS
it i) Fixgl Cost
_11,300(2) 3 hours/month X
99,670 Z’mn.r. X
* gallon/hour/H.P. X
Hourly rate S_* /gallon = SVS_&Omontl\
$_10.70 Water and lubricants §_Q_0
1030 T oo e 15,050
—M Supplies, subsistance 3 1 3 850
: Toral other operating costs 4{(12:_%%0 (6)
PART 111
7‘00 PXPE:iNE COSTS M S—a‘m 1 Rack
oating line 5000 S 3 . s
Shoreline 1000 b __1_3 [\'_0_ B
135.6 Total 15050

.!ﬂc:"u v -




S~

DREDGING COST RATHS ok PLANT OPERAT Lo -

16 inch Dredge 1200 H.P. 24 hour operation 8500 feet transit distance
(a) (b)
[ 2% PART 1
PAYROLL (Supervimor and OWNERSHEY AND OPERATION ¢« 6 nth et operat don
Fngineer) Yorthly rate _ RPlane e Y (eslinate)  Lite Monthol, oLy
_ . _Protect Manager $ Oredpe ¢ ‘R_ObE_rS y ?6’61§, 000 50 Vet s \22,050
l Superintendent ,MZ,QQQ, BT»s’(ur Dredpe d OQQ_.H.'P . 2 ,6_461000 50 8, 820
1 capramn _ 1900 L0006 HOL enders _428,000 50 21,400
_1 ohter mugtucer _1900 2. <00 H.f. tenders @ .330,000 s0. 2,200

1 civil Engineer 1700 2,200 b, ienders @ --180,000 50 2,300
1 _otfice Personnel __l_QQ_O__ Ao werk barges ‘%88_"888 28 . §§8
_1_chiet surveyor l [““ 1. tquipment barpes ’ -

_ L _Survevor 9()0’- l _Fuel-water harpes :__2_§0 ’_QOO [;Q l,’ OOO
_ L. Inspector 1000.- Belly anchor barges ._.__]&:_0_00 40 40
b Subtutal 11500 z _-rew launch (@ o §, 000 40 70

Taxes, lnsur?trz)and 2990 1 survey Launen JB.Q;QOO 40 l;:Qb

fringes (

— W(l) 4 Skiff and outboard @ . 3.000 4 LQQQ
Toral -7 ___Haise (T e o o
PAYROLL (Operations, Dredging) Hourly rate —oertek (7. . ; - -
3 CT056 2 utaseers 130 WP @ 55,000 20 920
.everma TTTTET A7 - T pA
10 70 Pickup trucks @ 59000 4 630
_ 2 wWatch Engineers | Sgrikers . ‘?r- "“‘5*‘600 ﬁ“6" 'll‘h
4 Dredee Mates 10.40 3 Office barge (trailer) 2y UL 9. .18y
~5—»1"1:1\;ihmenl Uperators - Tender 9 80 ~——Tractor/trailer e T A~ AT
—=- - Ty o~ Pipeline (50% of pipeline 11 ,767 ,000 l0,960
2_ Yquipment Operators - On land M costs from Pare I11)
l‘vwmers - 8...25, Total depreciation 581230 (4)
~Otlers. . OTHER OWNERSHIP COSTS
—_— ) TS
|2 “bDeckhands. 2 ,_““
Stewards Interest on {nvestment (]L,l_l) @Lillﬂ rmonth
Mess Attendants —_— Yard cost ﬁgig_o
General Dump Foreman — 10' 70 Insurance ~73;QQ_O
. Dump Foreman Season mobilization _19_,_9&0
6 Yard and Shoreman 7.60 Lay up (_ 6 month/vear) 79_0
_._ Other __ Supplies, hardware 173],_1‘9;0
37 Subtutal 31_64_1__ Repair and drv docking 1724295
Work hours /week - Tatal other vunersbip costs ‘4_32;5_90(5)
Pay hours/week 20230——
Monthly wages (4,34 weeks 87800 OTHER OPERATING cosTS
Taxes. {nsugance and T 3I-iu 1 Cost
fringes ( %) lB_ZL!LQ_ ) — _hours/month X
Total 106-;2[.‘&‘ 5320_3“’- X
. 067 _rallon/hour /H.p. X 72.980
PAYROLL (Operations Tramsit) Yourly rate S_'_é§___fxannn = $LE 7OV imonth
2 Watch Englneers [ 10'7 Water and lubricants 500
¢ neer 10,70 T
. Pipeline (502 of pipeline
___2~P“°‘ costs from Part 111) 109969
ibredge Mates Supplies, subsiatance 3_3,26—70

} Tender Masterg % T . 1 18, 1 10 (6)

Total other operating costs
Tender Operators

Tender Mates

PART 111 !

7.00 e

_Deckhands PIPELINE COSTS 7500 My Sand Rok
—___Stewards Floating |ine 1000 S . £2.15 < 20,625
Mess Attendants Shorel tne l‘jﬂ ~ 47300

Yard and Shoremen —W
Total

Subtotal R e——

21,925

40 -
Hork T~ Wears o bay 5400 Note: Assume WOTKINg days per month. Enter montniv cofts divides
Fay _470h«\urs/ueek ——2-!4~——rn by working day:;\'Part v, ?
Monthiy wages (4.3 weeks Y
Taxes, insurance and fringces 1‘920 PART 1V
t2on 28380 DATA INPUTS
fotal ———— e (})
Yariable Subscripta (x)
(y (2) ) (")* " — e ————
DRENGE “ o [T (et
oemwn,  0°7 4086 1091 2240 16834 “iay o
RANGE, X)
5-16
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inch Dredge

1200

DREMCING COST RATES FOR PLANT OPERATION

H.P.

24 1500

hour operation transit distance

PAYROE L (Supervisor and
Fnpineer)
Froteot Manaper

. S Sunerintendent
Cuapeain

]. vhict bupineer

1 civi! Fngineer
«5
«5
-3

l ingpector

grgice Porsonnet

Chie! Sarvevor

Survevor

subtotal

Taxes, innurqz'r atd
)

trimces A

Tutal
PAYRGLT Dredping)

3 Levermin
7_27 Wateh

Z CDredoe Mates

toperations,

togineers | Strikers
1 Equinment Operaters - Tender
2 quipreat dperatoers - On land
1 werters
_ot0ilers.
4 *Leckiunds.
Stewatds
__ Mess Attendants
1» General Dusp Foreman
ump Foreman
4 Yard
vther
205ubtotal
work 756|-nn\/wn'k
Pav B4 hourslueek

Monthis

amd shereman

woares (4. 34 weeks

Laxes, insursgee and

tringes ( 2| )

lotal

PAYROLL (Uperations, [ransit)

2 Cwiatdh tngineers
2 Filat

2 Dredee Mates

1 semder

iender

Masters
vperators
Jender Mates
P Khands
towards

.

fess At temlant s

Shoresen

it oand

o

witerk
. W e b weeks

fanuroam eoand tringies

Honehly tate
2000
1900
1700
1060
1000

7100
1490

8590 (1)

Hourly rate

s 10.70
-10.70

176,65
13107
49090

10310

59400

5

Hourly rate

7.00_

101.4.
4060
17620

3700
21320

37

feet

PARD 11
OWNERSHIE month/year operation)
Plant __VYalue (estimate)  life

vretre ¢ Dubuque ) $ 2,175,000 50 vears

ooster Dredpe t - ) R
o 428,000 50
330,000 50

AND OPERATION €
_Monthly costs

57,250
1,430

1,100

J 1,000 H.P'. Tenders
71_7;00 H.P. Tenders
___ 200 H.p. Tenders

160,000 40

250,000 .40

,2,,, Work barges
__ Equipment barges

1 Fuel-water barges
__l__ Belly anchor barges

l _wrew launch

.—5»- Survey launch
_2____751(1” and outboard @
. Hedst (T
___Derrick (____T.)
_2__7iiulldnzcrs 80 HP @
_Z_A_}’ickup trucks @

1 office barge (trailer)
___ Tractor/trailer

Pipeline (50% of pipeline
costs from Parc 111)

30,000
5,000
5,000

3,742,000

Total depreciation

(#)

OTHER OWNERSHIP COSTS
Interest on investment (}LZ’) §

Yard cost

Insurance

Season moullization

Lav up lﬁ___mnnl))./yp.ir)

Supplies, hardware

Repair and dry docking

148,940  (5)

Tutal other ownership costs

OTHER OPERATING COSTS
Fuel Cost

315 hours/month X
3120 ., X
$ .65 /gallon = s 42
Water and lubricants

Pipeline (50% of pipeline
costs from Part 111) 1

Supp''es, asubsistance M

Total other operating costs

PART 111
PIPFLINE COSTS

1000 ; ;
500 ' '

Floating line

Shoreline

Total

Note: Assume

by working davs in Part V.

working days per month. Enter monthiy costs divided

PART 1V
DATA INPUTS

Variable Subscripts (X)
REDG § .)»”7;;;-*-.(.6-) ;) (8) -
w330 2385 840 602 5729 22

RANGE | X)

10

B 1R s e e m——————— o~ o




DREDGING COST RATES FOR PLANT O ERAT 10N

12 inch Dredge 1200 H.P.
Paxl 1
PAYROLL (Supervisor and

Engineer)
____Prrject Manager
«J_Superintendent
_ ___Captain
4lﬁi‘,h£ef Engineer
__Lwclvil Engineer

.5 office Personnel
<5 Chief Surveyor

5 Surveyor
l _Inspector

Subtotal
Taxes, lnsur. and
fringes ( aZTZ)

Total
PAYROLL (Operations, Dredging)
3.
Lwazch Engineers, Strikers
L_Dredge Mates

Leverman

2 _Equipment Operators - Tender

2

£ _Equipment Operator. - Om land

- | Welders

_ __=0Oilers.

_fh “Deckhands.

___ Stewards

Mess Attendants

_—___General Dump Foreman
_____Dump Foreman
_IO__Yard and Shoreman
___ Other

23 subtotal
Ux»rkihours/ueek
Pafgf _hours/week

Monthly wages (4.34 weeks

Taxes, insurance and
fringes ( %)
Total

PAYROLL (Operations, Transit)

2

Watch Engineers
2 piloe

2

_& __Dredge Mates
_]___Tender Masters
Tender Operators
Tender Mates
Zbeckhandl

Stewards

Mess Attendants

Yard and Shoremen

Subtotal

Work 40 Hours Pay
PlY___ZLOhnurn/veek
Monthly wages (4.34 weeks
Taxes, insurance and fringes
(2ly

Total,

Monthly rate

1490

8590 (1)

Hourly rate

s_10.70

200-45

12830
55680

11690 |,
67370

Hourly rate

s_10.70
10.70
-10.40
—9.80

101.4
4060
~11620-

3700

)

24 hour operation 2500 feet transit distance
PART 11
OWNERSHIF AND OPERATION cath fvear operation)
Pt oo Volue Teslimate) Lt
breage (DUPUQUET) ™ $7,175,000° 7 50 ..
Booster Dredge () i
1 1000 H.p. Tenders 428,000 50
1 00 w.p. tenders 330,000 50
200 H.P. lenders . .
‘Z#Kork barges (@ lﬁwo L0 -
_____Equipment barges
l, Fuel-water barges 250‘_‘9997 40
__l_Belly anchor barges 1
1 _~rew launch ; V. 2_8
‘S’ _Survey launch @ ZSQ, 000 _ [LO_ )
_ SK{ff and outboard (@ 3,000 4
L Meist {___ T )
Derrick ( T.) o .
___2 Bulldozers 80 HP @ 30»’_0_00_“ 20 500
3. Pickup trucks i 5.000- A 625 -
Office barpe (tratler) N
1 55000 6 - 140
Tractor/trailer o . o
Pipeline (50% of pipeline
costs from Part II1) 397501000 2430
Total depreciation 16880 (A)
OTHER OWNERSHIF COSTS
Interest on {nvestment ( }1 ) <§§Z§_0 ~onth
Yard cost 16§90
Insurance ZS_Q_O_A
Season mobilization _ 8820
Lay up ( 6 month/year) _ 725;
Supplies, hardware 4{0:}7‘_5
Repair and dry docking _1{230 . 290
Total other ownership costs \146 * 29 (5)
OTHER OPERATING CQSTS
Fuel Cost
3l5_hours/month X
312Q wH.r. X
. 067 gallon/hour/H.P. X
$ 65 /gallon = 5_4_2800 menth
Water and lubricants *h_so_‘o
Pipeline (50% of pipeline
costs from Part 111} 2430
Supplies, subsistance N 930 .
Total other operating costs 66,660 (6)
PART IT11
PIPELINE COSTS Mud San. Rock
D Y
Floating line 1500 S_ _ s 2.50 > 37580 .
Shoreline 1000 1,10 -89
Total 4850
Note: Assume _ working davs per month, Enter monthly costs divided

by working days in Part IV.

PART 1V
DATA INPUTS

Subscripts (X)

Variable
(1 (2) (3)
DRE
oemw, 230 9591
RANGE, X)
5-18

(4) (&) (6)

820 649 5627 2564

—— e e .

(@8}

[§:3)

11




12 inch Dredge
(a)
Pl i

PAYRULL {Supervisor and

DREDGING COST RATES FOR PLANT OPERATION

H.P.

24 hour operation
(b)
PART 11
OWNERSHIP AND OPERATION _6_

4000

feet transit distance

month/vear uperation)

tarineer) Monthly rate CbPlane o ¥alue (estimate) Life  __Monthly costs
Profect Mamine Dredue ngbyﬂ}{@ﬁi ) 32, 175,_0_Q07 50years s 71,250,
-5 Superintendent Booster Dredee € ) _ e e e
Captain o 11,000 H.r. Tenders 428,000 50 1,430
1 vhivt Euplueer 190_, _1. 00 H.P. Tenders 33.0,-0-0.0-— ._.SQ l—,«éﬂsv
Qs oo L g 3 T
.5 orrice rersonnel 1000 2 _wWurk barges @ IV VIV ik 93A7
o3 Chiet Surveyor 1100 ____Equipment barges o I S
& Survevor eruul—w.uur barges 25_9,_0_90_ lbg L,_.Qﬂ
- 900
1 [nspector 1000 1 Belly anchor barges 10, 000 ,QQA 40
Subtotal 7]99 _ 1 _orew launch B_..QQSL _ziQ *-_3.0..
faxes, insurance and 1490 li__survey Liunch @ 28_0_’_0_0_0; _ZLO_ aj_B.O_
trimees (%) _és.gT)—— 1 5. Skiff and outboard @ 3.000 A 630
Total i ( ) Haist ( T.) -
PAYROLL (Operations, Dredging) o000 o _ Derrick ( T.) . _ —
3 uel rae sotiwozers 80 HP @ 30,000 20 500
o0 - 5,000 4 830
2’ . 10.70 ¥ _Pickup trucks @ 3 3
watch Engineers, Strikers . 1
5 10.40 Office barge (trailer) 5,000 6 140
,g_ Dredge Mates ~ . . / a -
t trai
3 Equinment Uperaters - Tender 9.80 —__l e :;7 f er 1 -
iy Plpeline (50% of pipeline
_2 quipment Operators - n land 7-60 costs from Part II1) 3,941 ,000 4300
l_ Welders _M Total depreciation IQBQQ (4)
=Dilers.
T OTHER OWNERSHIP COSTS
A&'Deckhands- 7 ,_0.0
Stewards . Interest on investment ( 11 %) $s72250 /month
Mess Attendants Yard cost 1_82_10___
1__';eneml Dump Foreman 16.76— Insurance 3000
Dump Foreman . Season mobilization 10640
_!O__E'urd and Shureman __.7 '_,___60 Lay up ( 6 month/year) 730
__ uther Supplies, hardware 52670

27 subtutal

work 56 hours /week

232.5

Repalr and dry docking

Total other ownership costs

Pay 4 hours/week 14880
Monthly wages (4,34 weeks 64580 OTHER OPERATING COSTS
lTaxes, insurance and Fugllgs[
tringes (_21"7) 13560 . ) ours/month X

Total _.__—_78140 -0-67H'P. X

* gallon/hour/H.P. X
PAYROL.L (Operations, Transit) Hourly rate §__*%¥~ [/gallon =
. s_10.70 Water and lubricants

‘2 witch Englineers
2 ! Pipeline (50% of ptpeline
i Filot %:‘ZB’ costs from Part [11)

2 Dredge Mates

2 Tender Masters

Tender Operators

9,80

Supplies, subsistance

Total other operating costs

Tender Mates _ PART 111
. Deckhands M_ PIPELINE COSTS
Stewards - Floating '{ne 3000 s
Mess Attendants Shoreline 1000
Yard and Shoremen W
Subtotal ettt Total
40,0« o 26
Work Hours - Pay 5008 — Note: Assume

Pay 40 hours/week
Monthiy wages (4.34 weeks

Taxes, insurance and fringes

4560

1

21730

by working days in Part IV.

working days per month.

4700 . 162200 (5)

S[is_sl‘o /month
500

4300
24570

W 2%y 7500
- ‘oo TIIooC
8600

Enter monthiy costs divided

21 PART 1V
( » 26290 DATA INPUTS
Total ——— e (3)
Variable Subscripts (X)
Y (2) (3) (4) (s -
DREDGE ) ) .
ez, 330 3005 1011 762 6243 284S w
RANGE, X)
5-19
e - e e A i e et -
R S . % 2 rw:‘;;m‘ ‘ v -~ . )




DREDGING COST RATES FOR PLANT OPERATION

Variable Subscripts (X)
Mo (2 ) (4)
e, 330 3320 1011 980 7338 3é% @ @
RANGE, X)
5-20

‘ 12 inch Dredge 1200 H.P. 24 hour operation 6500 feet transit distance
| (a) (b)
Pl 1 PART [1
PAYROLL (Supervisor and OWNFRSHIP AND OPERATION (7_6_ munth/year operation)
Engineer) Morthly rate Plant vValue (vstimate) Life Monthly costs
____Project Manager S Dredge (__ DUBUQUQ ) 52’ 175_1000__ 50 years 5_7 .25_0
:; _Superintendent 2000 Booster Dredgeaoo HP___) 87QJ_Q_QL 50 2 ’ 200
_ __ Caprain _ 3 1 1,000 H.P. Tenders 428+_0_QQ_ 5“ | "‘ 3“
_ 1. cntef Engineer 1900 ] 400 H.P. Tenders 330,000 50 1.100
_] ctvil Engineer |Z!D“ ] 200 H.P. Tenders 180-,-0-0&—— 50 600
J Q. Vifice Personnel I“““ 2 _Work barges 160_,_009- ag 1 5 339
5 Chief Surveyor | ln“ _Equipment barges
5 Surveyor Fuel-water barges 2?8__888__ 100 l 0100
+ 5 900 I — —
‘_}_Vlnspe(:lur ]gog 1 Belly anchor barges ; éo 40
Subtotal 7160 ,1. _~rew launch SJJ_OO _40__ ___30_
Taxes, {asurance and 1490 . 15 Survey launch @ zmﬂ_ _ILO_ _5.8.0._
fringes (___ %) —8——— "5 _Skiff and outboard@ 3.000 4 630
Total 5. 90_ () Hoist ( T.)
PAYROLL (Operations, Dredging) Derrick ( T.)
3 ‘ Hourllé rajt(e) éBulldozers 80 HP @ 30,000> V—Z‘() 560_
Leverman S . — — iy~ —_ — 2V
—2-_7" tch Engineer Strik 10 70 ‘__llf‘ickuv trucks @ 5 000 “‘—4 "‘_830
__& _Watch Eng s, Strikers . _SL‘—OOO
I i 6
3 Dredge Mates 10.40 uffice barge (trailer) - A
3 Equi ¢ o ¢ Tend 9.80 Tractor/trailer
quipmen perators - ender L] -
N Pipeline (502 of pipeline
g fquipment Operators - On land 2 ._6_0 costs from Part III) 4,811,000 7080 (l‘)
2 Welders _8_._25. Total depreciation 25480
- Olers.
Kkhand OTHER OWNERSHIP COSTS
1Q “Deckhands. 71.00
Stewards Interest on investment ( ) $ 88,20anonth
7 Mess Attendants Yard cost 21,230
1 General Dump Foreman 10.70 Ingurance .—3.59_0.0
Dump Foreman — Season mobilization _]_1_,_950
4 Yard and Shoreman ____7_ _9__60 Lay up ( 6 month/year) 730
Other Supplies, hardware 59 ,830
30 Subtotal 256.9 Repalr and dry docking 5. 110
work 56 hours /week ] Total other ownership costs s_190,330 (S)
pay B4 hours/week il 6440—
Monthly wages (4.34 weeks OTHER OPERATING COSTS
Taxes, insy ce and ‘ 1350 el Cost
tringes { ?1 k8 “"38“ (2) 421? hours/month X
ot 86330 _ WGUH.P- X
. gallon/hour/H.P. X
PAYROLL (Operations, Transit) Hourly rate $ .65 /gallon = 559’810 /month
2 ‘ateh Engi 5 10‘ 0 Water and lubricants 560
e _ _ Watch Engineers 10,70 —_—
2 N . Pipeline (50% of pipeline 7.080
6. Tilet 10.Z0 costs from Part 111) ’
Z __ Dredue Mates ——~9 ) 80 Supplies, subsistance 2 7’ ;””
2 _ lender Masters —_
" Tender aperators . Total other operating costs s_%_._ﬁg_o (6)
__Tender Mates PART 111
. . 7.00
 beckhands PIPELINE COSTS Mud Sang Rock
- Stewards - Floating line 5000 H $ ZI 5“ S l 2 s‘u!
. _Mess Attendants Shoreline 1500
__ _Yard and Shoremen __.125 5 _L.J.o.. ___L 65“
Subtotal R Total 14,150
kB0 poues vl
work Hours w 5008 — Note: Assume _26 working days per montn. Enter montnly costs divides
Pav4Q. hoursfucek 21790 kiog deys tn Part IV
Monthly wapes (4. 34 weeks ~——3Q—— by working day '
Taxfs, insurance and fringcs 4560 PARTﬂ
«.n 26290 DATA INPUTS
Total —_— ()




A

DREDGING COST RATES FOR PLANT OPERATION

8" Mudcat_inch Dredge _200 H.P.

(a)

16 hour operation 2500 feet

(b)

transit distanc

PaiT 1 PART 11
PAYROLL (Supervisor and OWNERSHIP AND OPERATION (__6_ month/year operation)
Engineer) Monthly rate Plant Value (estimate) lLife Hnn[hlf costs
_____Project Manager $ Dredge ( Muacat__) SIIO;O_UL__ _3_(_)J@ﬂl's $ 10
Superintendent Booster Dredge ( } e e o
_+9 captatn 1900 1,000 H.P. Tenders . o
____Cnief Engineer __ 400 H.P. Tenders _ .
___ civil Engineer ] 200 u.p. Tenders 180,000 — SU 660'_
+5 office Personnel 1000 ] wWork barges 16m— _15_0;- _GZL
2.5 cntef surveyor 1100 _____Equipment barges S
.S surveyor 900 ____Fuel-vater barges . o
l__lnlpector ]ggg Belly anchor barges .
Subtotal 3‘ se __ _wrew launch o .
Taxes, insurancp and J_Z_QSurvey launch ZSMQQ_, 40 290
fringes (__~"X) — 720 _4 skiff and outboard 31_0_0_0__ 4 500
Total ~—4170 (1) __wotst (T o
PAYROLL (Operations, Dredging) o .1o rare o Derrick (___T.) —— S —
g____l.evemn s 10.70 _%_‘Bulldozers 80 HP 3% _29_ 250
Watch Engineers, Strikers __l__Plckup trucks - ‘—!i ———'——-420
___Dredée Mates 10.40 Office barge (traller) 5,000 _6 170
____ _Equirment Operators - Tender 2 Traccor/tratler 50,000 = 20 830
gquuipmnt Operators - On land __.L.&Q Piz:i:n:rézozazi l;:i’:““e 677,000 2200
. Welders — Total depreciation 6 ,5!19_-__(4)
____~0Oilers.
% -beckhands. _J,OO-—- OTHER OWNERSHIP COSTS
____ Stewards Interest on fnvestment (__ll_Z) si2410 /month
______Mess Attendants Yard cost 3420
_____General Dump Foreman Insurance .15.0_0_
Dump Foreman Season mobilization 4830
4 __Yard and Shoreman 7.60 Lay up (_j_month/year) 170
_____Other Supylies, hardware _95»8_(_)__
Subtotal 100.6 Repair and dry docking . Bﬁ“
Work 56 hours /week Total other ownership costs s 32.770 (5)
Pay B4 hours/week _ 6440
Monthly wages (4.34 weeks OTHER OPERATING COSTS
Taxes, insurance and 27950 Cost
fringes (_21 % 5870 ) hours/month X

82

E

Total

PAYROLL (Operations, Transit) Hourly cate

3

Watch Engineers
Pilot

q

2 Dredge Mates
Tender Masters —_——
2 “4emder nperators  Equip. _.l'ig
_____Tender Mates
4____Deckhands 7.00
___Stewards
_____Mess Attendants
____Yard and Shoremen —_—
Subtotal —64-0—
work 4. Hours Pay —2360_
Pay hours/week iy

Monthly wages (4.34 weeks

Ty{.. insurance and fringcs 2330
> TI440~
Total — ()

P - TIAY g ol sl slandaib R

. U'MMM:‘

e IS 4 "“M-*'W’ . -
“’ i“‘ b T v e R

H.P. X
‘Oﬁj_gallcn/hour/H.P. X
$ 65 /gallon =

$ 7410 /month

Water and lubricants 500

Pipeline (50% of pipeline 2200

costs from Part 111)

Supplies, subsistance 10920

Total other operating costs <2£’9§9 (6)

PART 111
LINE S
PIPELINE COSTS Mud san Rock

Floating tine 2000 S_ s 2. i §

Shoreline 500 +80 -- 400 -
Total 4 ) 400

Note: Assume _26’ working days per month. Enter monthly costs divided

by working days in Part .

PART 1V
DATA INPUTS

Vartable Subscripts (X)
(1) (2) IEY 7 5 ———— -
MEXE  1g0 1301 517 252 1260 808 7
RANGE, X) 14

N A




(a)

PART I

PAYROLL (Supervisor and
Engineer)

o Project Manager
_____Superintendent
__,_§Caputn
_____Chief Engineer
____Civil Engineer
Soffice Personnel
_'_SChlef Surveyor
__'§Surveyor
+Inlpector

Subtotal

Taxes, insu e and
fringes (rzric %)

Total

PAYROLL (Operations, Dredging)

2 Leverman
Watch Engineers, Strikers
__2_ Dredge Mates

Equipment Operators - Tender
- 4 Equipment Operators - On land

Welders
- Oilers.

%

*Deckhands.

____ Stewards

__ Mess Attendants
_____General Dump Foreman
Dump Foreman

2 Yard and Shoreman

Other
16subtotal

Work 56 hours /veek

Pay_Q{ G Aours/veek
Monthly wages (4.34 weeks
Taxes, insurs and
fringes ( 2;7

Total

PAYROLL (Operstions, Transit)

. Match Engineers
_.._PMlot
_z_bnd;c Mates
____Tender Masters
_2 zesdes OplntorlEquip
Tender Matea
_% Deckhands
_____Stewards
Mese Attendants

P

Yard and Shoremen

P

Subtotal
Work 40 HWours Pay
Pl!]Ihoun/\nd
Monthly wages (4.34 weeks
Taxes, insurance and fringes
2l

Total

DREDGING COST RATES FOR PLANT OPERATION

#first booster barge mounted -$10,00
remainder trailer mounted - $5,000

8" Midcat inch Dredge 200 H.P.

16 hour operation

PART [1

QWNERSHLP AND OPERATION (

5200 feet
(®)

month/year operation)

transit distance

Monthly rate Plant 3 gilu;)(esttmte) Life Monthly costs
$ predge ( Mudcat ) 1 ,000 30 yeats s 610
2% Booster presye ( 100HP ) 15 ,000 1Q _,_2,5_0__,_
1900 1,000 H.P. Tenders o
400 H.P. Tenders
1 200 H.P. Tenders lm 5 600
]Qn(] 1 _Work barges 1m W 676
l ]00 Equipment barges
900 ___ Fuel-water barges —_—
1999 Belly anchor barges
3 450 _____vrew launch .

720 .25 Survey launch 280,000 40 290
70 (e T 3a00- Ao S0
Hourly rage Derrick { T.) - .

s 10'70 Bulldozers 80 H.P 309000 20 250
Pickup trucks : 5 2000 4 830
10 40 1 office barge (tratler) 5,000“' 6 140__

* 3 Tractor/trailer 50,000 20 1250
7600 TEANRSRa D 752,000 3100
—_—e Total depreciation 8490 (4)
- OTHER OWNERSHIP COSTS *

Interest on investment ( 11 x) $ 13790 /month
Yard cost 5&0!!
Ingurance I 5”“
Season mobilization _8060
_11_6_0_.. Lay up ( 6 month/year) 170
Supplies, hardware 9580
129.8 Repair and dry docking __860
Total other ownership costs S]ﬁ }ﬁ“ (5)
36070 OTHER OPERATING COSTS
—7570° 319 o
— @ hours/month X
43640 H.P. x
'm_gnllon/hour/H.P. X
Hourly rate S_;_S___Iglllon - 510970 /month
$ Water and lubricants 500
— T e L 3100
Supplies, subsistance

7.60 Total other operating costs 29130 (6)
—_— PART 11
_1.00 PIPELINE COSTS wd 59 fock
e Floating line 1700 $ $ 2. S ?g”“

- Shoreline 3500 .oV
.___.__E 1.0 Total _.iz-@__
2560 Note: Assume working days per month. Knter monthly costs divided
],_1_1_1_0_ by working days in Part .
2330 PART IV
13440 @ DATA INPUTS
0 Variadble Subscripts (X)
(1) (2) (3) ) s -
DG! ) (6) )
mmer oo 1e78 517 327 1398 1120
RANGE, X) 5
5-22

T .’irl: e : W A




*First booster-barge mounted ~ $10,00¢"'*

TR T ————y
. REIR.ING (OST RATES FOR PLANT OPERATIoN
" . .
8" Mudcatinch Dredge 200 H.P. 16 hour operation 7000 feet transit distance
(a) -
Pl i FaR: 11
SAY RO L LSupervisor and UWNERSHUP AND OPLRATION € month’vear vperation)
Engineer) Monthly rate CPlent .. Yalue (estimate) __Life _ MongRly rusts
Project Mandger N . Uredpe ¢ MUdgé;_'ﬁ: 5110_,_099__ _3_0 years S _ 610
Superjutendent I 4 movster g’r!a‘ge ! LQOHP vk ZLAQQQ_, N 1(] A_.AZQ_.
V.VASC.ap(ain _.1900_,* _ 1,000 B.P. Tenders . I
. Chiet Englneer e %00 H.P. lenders I
Civil Engineer ] 200 H.P. Tenders 18-0-,-0-0-0— S0 600
* “0ftice Personne! 1000 1 _Work barges 160,000 40 670
o 5Chief Surveyer 1 a 88 — ~__Equipment barges . . .
7153ueryor bl _Fuel-water barges — R
.. inspectar 1000 _ N Selly anchor barges —
subtotal 3450 i o _-Few launch - R e
Jaxes, 1x\sur;12-i and 720 223urvey launch zw 40 _ 290 j
tringes ( 1) T 4 skitt and outboard 3 Q00 A __SDD._ ‘
Total 4170 (I) —
Sl .. S Hoist ( T
PAYROLL (Operations, Dredging) Hourly rate . Derrick (___ T.) |I
. 20 500 ‘
i Leverman 5,,]:2:19_ ‘2"Bu“dua r880 HP 3?7888‘ I Y YV
Watch Engloeers, Strikers —Pckup trucks = ‘—*-4 ———"‘_1250
——_ g eers, - er S
7 bredge Hates 10,40 Office barge (tratler) 5,000 6 140
= T~ T
. _ Equipment Operators - Tender ractor/trailer S.Qa__O_QL lQ__ 12.59
" Pipeline (50% of pipeline
. 6 rquipment Operators - On land _7.60 costs from Part I11) 802,000 4240
B Welders —— e Total depreciation 10479 (4)
_sUuilers. —————
P OTHER OWNERSHIP COSTS
. 8 ~Deckhands. 700
_ Stewards o Interest on {nvestment ( 11 %) 514,700/month
_ . Mess Attendaats . - Yard cost _5,380
____teneral Dumwp Foreman . Insurance m

__Dump Foreman Season mobilization

_2 Yard and Shoreman __L_ﬁ.Q_ Lay up ( 6 month/vear) N 170
____ Other _ - Supplies, havdware 11 Y 3ZQ
20Subw[a1 J__SQ._Q_ Repair and dry docking _14_02_(1
ork 56 hours fweek _ Total other ownership costs s_39 66R0
Pay f{; hours/week 10180 -
Monthlyv wages (4,34 weeks 44180 OTHER OPERATING COSTS
Taxes, insurance and - 3‘1"?‘; Cost
tringes (2 l %) - 9 28() ) hours/month X

114 H.P, X

. 067 gallon/houx/H.P. X

5265

33460

Total

PAYROLL (Uperatfons, Transit) Hourlv rate $e /gallon = Sll‘gl‘0 /month
watch Engineers 5 Water and lubricants 500

, Pipeline (50% of pipeline
w-i."l"[ 10.40 costs from Part I11) 4240

Dredpe M, i
& Drede Mates Supplies, subsiastance 18200
____Tender Masters e 37 380

*

7'2 Tende raOperetossm Equip . J_._GO Total other operating costs §

_Tender Mates ————— PART 111
#  beckhands _.1.00 PIPELINE COSTS Mud sa Rock

ng ¢!
_...>tewards T Floating line 2400 $ $ 2.00 s__4800

___Mess Actendants _——— Shoreline 460
____Yard and Shoremen _m 0 80— —3680—

Subtotal T Total _-81._8.0_.
work l’OHnur-; Pay »2560_
Pay 2‘0 hours /week Note: Assume 26 working days per month. Enter monthly coete divided
Monthiy wages (4.3 weeks 11110 by working days in Part IV.
1'.u§s. insurance and fringes 2330 PART IV

1 _ AT L
(Wedels DATA INPUTS

Total — e eemme (3)

Subscripte (X)

(5)

(6)

)

remaind trail - , (] (3) (&) 5
ainder trailer mounted $5,0m:0‘ 160 2056 517 403 1579 1&%8 m
RANGE, X)
5-23

- o

10)
16




Clamshell Dredge
(a)
P.iT L

PAYROLL (Supervisor and
Engineer)

___FProject Manager
4_',,5,SUDErlnlcndzn[
_ __ Captain
__L_Chief Engineer
‘LCWU Engineer
_@ffice Personnel
. 5Chlef Surveyor
__éSurveyor
__L__lnspector

Subtotal

e and

Taxes, lnsurz
%

fringes (

Total
PAYROLL (Operations, Dredging)

_-’_{_Leverman
__g__watch Engineers, Strikers
__Z_Dredge Mates
___377Equ1nment Operators - Tender
__ Fquipment Operators - On land
____Welders
_2-0ilers.
_ 44 ~beckhands.
______Stewards
Mess Atrtendants
_____ General Dump Foreman
____Dump Foreman
____Yard and Shoreman
_____Other
Subtotal
wnrki@_ hours /week
Pay @/, hours/week
Monthly wages (4.34 weeks
Taxes, insurarce and

fringes (_2_1 %)

Total

PAYROLL (Operations, Transit)

_J._fw‘nch Engineers
____Pilot
__],_Dredge Mates
_2_Tender Masters
_____Tender Operators
_____Tender Mates
7_4_Deckhands
__._Stewards
___Mess Attendants
____Yard and Shoremen
“ubtotal
Work 40 Hours Pay

Pay 40 hours/week
Monthly wages (4.34 weeks
laxes, insurance and fringes

21 4

Total

250

DREDGING COST RATES FOR PLANT OPERAT [ON

24

H.P.

Monthly rate

hour operation Dredging Operation Only

b

PART 1!

OWNERSHIP AND OPERATION ( manth/year operation)

s_—-
2000
1900
1700
~TO00
900

1000
7100

1490
8590 (1)

Hourly rate

s 10.70
10.70
10.40
-9.80

—8+80-
—+00—

149.3
——_—
41490

8710
50200 ¢

Hourly rate

10.70

10.40

9.80

Plant e value (estimate) Life Monthly costs
Dredge (;_ I | -s GOOJ_O_Q_Q__ _S_O_yelfl S_Z_JQQQ
Booster Dredge () I PR -
1 1,000 H.P. Tenders 428_,0_00_ 50 _17430
%00 H.P. Tenders e
—l~2°° H.P. Tenders 189-‘4000— _5@ -*699
__2__er& barges @ £887888‘ ﬂ l 5 338
+ Equipment barges 3 —_— —_

__Fuel-water barges 250’000 _IO_Q _L,_O_th

Belly anchor barges .
1 _.rew launch ﬂ_’_QQ_Q_ 40 . 30
_o 9 Survey launch @ 280,000 L0, — _580
_3 _Skiff and outboard @ 3,000 AR 380
___Hoist (_ _ T.) —
. Derrick (____T.) o
______Bulldozers I
____ _Pickup trucks -
__]._Office barge (tratler) _i_‘_QQ_Q_ __6\ IQQ
____ Tractor/tratler e
Fipeline (01 of pipsiine 2,140,000 0

Total depreciation 8'360

OTHER OWNERSHIP COSTS

Interest on investment (__Ll_‘l) S 392 1!! /month

Yard cost _1_0.3.0.0_~

Insurance 3““

Season mobilization 5260

Lay up (_é__month/year) 600

Supplies, hardware .28.9.39_._

Repair and dry docking 258“

Total other ownership costs

OTHER OPERATING COSTS

Fuel Cost
ours/month X
X

P
. Osgzuon/hour/li.l’. X

$ -65 /gallon = 520!920/month

Water and lubricants 500

Pipeline (502 of pipeline

costs from Part I11) 0

Supplier, subsistance MO

Total other operating costs $ 35’980

PART 111

PIPELINE COSTS Mud sa Rock

Floating iine $ $ $

Shoreline

Total 0

Note: Assume working days per month. Enter monthiy costs divided

by working days in Part IV.

PART 1V
DATA INPUTS

(4)

(6)

Variable Subscripts (X)

moee 338 1851 86 3% 3% (Ye 0 @

RANGE, X) 17
5-24

ST/




__Clamshell DPredge

(a)

Poail 1

PAYROLE (Supervisor and
Engineer)

_broject Manaper
1 Supetrintendent
R l _ Captain
l _Chivf Eugtneer
1 civil Engineer
1. vfttce Personnel
1. Chiet Surveyor
i Surveyor

}- laspector

Subtotal
Taxes, lnsurance and
tringes ()
Total

PAYROLL (perations, Dredging)

_3 Leverman
2

_ 4 watch Engineers, Strikers

72» Dredge Matues

3 4 tquirment Operaturs - Tender

fquipment Cperators - On land

2 welders
. 2:utlers.
_4 “Deckhands.
.. __Stewards

_Mess Attendants

— _ General Dump Foreman

_ . .Dump Foreman

___Yard and Shoreman
__Other _

19 subtotal

Work 56 hour s /week

Pay hours /weck
Menthly wages (4. 34 weeks
faxes, fnsu ce and
tringes 21 %)

iotal

PAYROLL (Operatlons, Transit)

’"l‘*‘n itch Engineers
___Pilor
‘l‘__l)rmhze Mates
2. Tender Masters
Tender uperators
_ . _Tender Mates
__beckhands
_ Stewards
Mesa Attendants
Yard and Shoremen

Subtotal

Wiopk 40 Hors Fav
Cay L week

Month'ly wapes (4. 3 weeks
faxes, iogurame and tringes
2"
)

Total

[id ~em ) C g e R v
B % S s o WIRT VIR -
5~ A i ,

DREDGING COST RATES FOR PLANT OPERAT TON

800 H.P. 24 hour operation Dredging Operation only

PART 11
OWNER HIF AND OPFRATION
Lo Rlane

month/vear operation)
“ilue (estimate) tite

Monthly rate Monthly conts

$ 1,350,000 40 vears 55,630
_.._ 1000 B.P. icndt:s"- #ZZMB;OOO 50 1;430
) _3 __400 H.PL Tenders 330,000 .50 1"190
200 H.P. Tenders I e -
1488 T vk vryes @ 160,000 40 1,330
2 _200,000 40 1,670
_ 250,000 40 1,040
_R,000 40 .30
280,000 40 _580_
3,000 4

Dredge ( ___ )

Booster Dredge ( )

_ _Z_V'Equlpmem barges @
900 1 Fuel-water barges
Belly anchor barges
1 _.rew launch
.5 _Survey launch @@

_aned Z,_ Skiff and outboard @

13920 (1)

B Hofst ( T

_ _Derrtck ( T —

Hourly rate

S—lg-_m . _Bulldozers —

____Plckup trucks ——
—10.70 1  offtce barge (trailer) 5,000
-10.40 -

: Tractor/trafler
Pipeline (502 of pipellne
costs from Part [I1}

RaRE
b

3,243,000

Total depreciatfon
OTHER OWNERSHIP COSTS

Interest on investment ( %)

Yard cost B Is 65“

Insurance

Season mob{ifzation

lLay up (__Q month/vear)
Supplies, hardware

-175.6
[11240
48780

paty Fuel Cost

?Etﬁg@ (2) __hours/month X
59020 2450, ;. X

M 0_67 gallon/hour/H.P. X

s__+65 Jpallon =

Repair and Jdry docking

130,745 (5)

Total other ownership costs $

OTHER OPFRATING COSTS

523470 /month
300

Hourlv rate

. 10.70

Water and lubricants

Pipeline (50% of pipeline
71’02‘0 costs from Part I1() . O___
"9.80 17290

Supplies, subhsistance

¢ 51,260  (6)

Total other operating costa

— PART 113
. : s
7.00 PIPELINE COSTS M s g Rock
Tt Floating line $ $ $
——— S,

Shoreline

. —681:7.: Total 0

2750_d Note: Assume ___ working days per month.
by working days in Part IV.

Enter monthly coste divided

PART 1v
DATA INPUTS

o Variable Subscripte (X)
' ! 2 (4 -
e S35 2%%0 S8 Sty sé¥9 1497 O © s
RANGE, X)




DREDGING COST RATES FOR PLANT OPERAT ION

Bucket-chain Dredge 250 H.P. _24 hour operation

(a)

PilT 1

PAYROLL (Supervisor and
Engineer)

___ Project Manager
__,_5_St.per1ntendcnt
__._ Captain

] chief Engineer
_Lclv!.l Engineer
_.iofiice Personnel
_a8 Chief Surveyor

_._5_Surveyor
__1 1aspector
Subtotal
Taxes, insurance and
fringes 1)

Total
PAYROLL (Operations, Dredging)

3 Leverman
z Watch Engineers, Strikers

___2 Dredge Mates

__2 Equipment Operators - Tender
__’_Equtpnent Operators - On land
____ Welders

___ Oilers.

___4-Deckhands.

Stewards

Mess Attendants
General Dump Foreman
Dump Foreman

Yard and Shoreman

Other

Subtot.
13 ubtotal

work 36 hours /week
Puthourl/week
Monthly wages (4.34 weeks
Taxes, insurance and

fringes ( %)

Total

PAYROLL (Operations, Transit)

2 Watch Engineers

2 Pilot
2 Dredge Mates

—_Tender Masters
____ Tender (perators
_____Tender Mates
__Q_Dcck'undu
_____Stewards
Mese Attendants
Yard and Shoremen

Subtotal
worg( Hours  Pay
Pay) hours/veak

Monthly wages (4.34 weeks
Taxes, insurance snd fringece
21y

Totsl

Dredging Operation

b)
PART I1
OWNERSHIP AND OPERATION (ﬁ_ month/year aperation)
“onthly rate Plant va’ ‘estimate) Life Monthly costs
$ Dredge ( ) DUQOOU 50 years $ 4,000
2,000 Booster Dredge ( ) [ _—
1 1,000 H.P. Tenders _{282000 50 134_3.0
] 9()“ 400 H.P. Tenders —_—
I Z““ 200 H.P. Tenders R
1,000 1 vork barges 160,000 40 __670
!l H!ﬂ Equipment barges -—
9““ ] Fuel-water barges 250’000 40 1104__0
1, 000 2  Belly anchor barges @ 10:000 40 80
7,100 1 _crew launch 3,(100 é!! — 30
.§ Survey launch @ 280: 000 40 _ 580
_llig—o- l Skiff and outboard 3!000 4 130
—-84.5-9—0- Hoist ( T.)
Hourly rate . Derrick (____T.) R
u
s 10.70 Bulldozers
] D * ZU Pickup trucks
Office barge (trailer)
g au Tractor/trailer
Pipeline (50% of pipeline 2,209,000 0
—— costs from Part IIY) b4 ’
— Total depreciation 7 9 960
T A OTHER OWNERSHIP COSTS
—1.00
Interest on investment ( 111) 540, SOQ/month
Yard cost 9 s 240
Insurance 5_ 5 0_.
— Season mobilization _6_,_2_7Q
Lay up (6 month/year) 700
Supplies, hardware 25 ’ g ; 0
121' 9 Repair and dry docking 2 ] 320
Total other ownership costs 35,550
1,800
OTHER OPERATING COSTS
33’ 850 Fuel Cost
7’ 110 (2) 315hours/month X
40,960 3254.». X
.9_6_Zgallon/hour/H.P. X
Hourly rate $_ e 65 /gallon = $ 4)460 /month
$ 10- 70 Water and lubricants ___5@_
10.70 Pipeline (507 of pipeline 0
*—IQ:Q costs from Part III)
Supplies, subsistance M
Total other operating costs § 16’790
—_— PART 111
—71.00 PIPELINE COSTS Md sang Rock
Floating line $ $ $
Shoreline ) —_—
91 * 6_ Total
Note: Assume working days per month. Enter monthly costs divided
1 by workins, days in Part IV.
3 330 PART 1V
AN LA
19,210 (5, AU
Variable Subscripta (X)
1 (2) () (4) -
DREDGE (5) (6) (@] (8)
Gemeo,  3301,575 739 306 3,290 646
g 72

T ST TTIe M v T N g

o




(a)
BT 1

PAYROLL (Supervisor and
Engineer)

___Project Manager
__Superintendent
4 _captatn
1 onter engineer
_1 _ctvil englneer
A_l__.ofﬂce Personnel
1 ¢nief surveyor
_1 surveyor
] inmspector

Subtotal

insurance and

Taxes,
11

fringes (
Total

PAYROLL (Operations, Dredging)

_LLevermn

_Z_Hatch Engineers, Strikers

_L_Dredge Mates

_2  _Equipment Operators - Tender
___Equipment Operators - On land

;]__Helders
____+Oilers.
_&4 _-Deckhands.
____Stewards
______Mess Attendants
_____General Dump Foreman
_____Dump Foreman
Yard and Shoreman
_____Other

Subtotal

Work 56 hours /week
Payﬂjhourﬂ [week

Monthly wages (4.34 weeks
Taxes, (nsuéunce and

fringes ( 1 )

Total

PAYROLL (Operations, Transit)

_g__watch Engineers
& _Pllot
_z_nredge Mates
_____Tender Masters
Tender Cperators
_____Tender Mates
__4_Deckhund-

Stewards

Mess Attendants

Yard and Sharemen

Subtotal

Work 40 Wours  Pay

Pay 40 hours/veek

Monthly wages (4.3} weeks
Taxes, insurance and fringes
(__

fotal

]

_k

. o = ot ot =

—

DREDGING COST RATES FOR PLANT OPERATION

Bucket-chain Dredge 800 H.P.

24 hour operation

(b)

PART 11
OWNERSHLP AND - "ERATION (§_  month/vear upemm )
Monthly rate Plant Value (estimate) Monthly coensts
Dredge (___ ) '—3 -30‘0— —ODD— 50 vedrs < 11 000
2 Booster Dredge (____ ) e .
1,900 900 1 1,000 k.p. Tenders 102 8,000 50 21,430
|,9(!ﬁ ____ 400 H.P. Tenders e s I
| Z““ _____.200 H.P. Tenders N e e
_i,_O_O_Q _] work barges ,QOO 40 _6?0
| l““ __Equipment targes S e =
9““ l_‘Fuel-ua(er barges 250 000 ég _J;AOAO
1! “00 i__ﬂelly anchor barges 10 000 ﬁQ 80
ll._m 1 _crew launch 0 40 __._.30
1 L Survey launch 8 OQO _QQ_ 14_1_Zg
_ 2,420 2 Skiff and outboard @ _ 3,000 4 250
13.,_9.29_ ____Hoist (__ T e o _ ~
Hourly rate perrick (T I T D
s 10.70 Bulldozers . o I
m _____Pickup trucks _ o . .
T_— 0.40 ___ _Office barge (tréiler) I o o
_3_._8_0_ _____Tractor/trailer e o o
M trem pare T 4,452,000 0
—8*25- Total depreciation 152 67Q
7’ 00 OTHER OWNERSHIP COSTS
Interest on Investment (i_f’) <8l 620 /month
Yard cost 1.7 350
Insurance _:L 5_‘_)9
Season mobilization §_§9'5Q
Lay up (_6__mnnth/year) 75q
Supplies, hardware 5.8_?,,0}9.
._@_‘J‘_S Repair and drv docking ,é,:_ 36_97
Total ather ownership costs Sl]_i,_@_o
OTHER OPERATING COSTS
36,150 Fuel Coat
7 52_0_‘ (2) gl_swhnurs/month X
43,740 2,040y.p, X
o -O_G_Zgnllon/hour/}l.i‘. X
Hourly rate s_.65 /gallon = 52_73_2_9.9 /month
s 10.70 Water and lubricants _ 5Q01
:-10, 70 Pipeline (50% of pipeline 0
; costg from Part 111) Y
B Supplies, subsistance 1_;)_7_3(1
T Total other operating costs s 4];’ 230
———— PART 111
__L!_O_Q PIPELINF COSTS Hud Sagd Rock
T Floating line S S s
Shoreline U — -
—_— 0
9 | - 6 Total
m Note: Assume ____ WOTKing days per month. kKnter monthiv costs divides

3,330
9,210

Tt i I"‘!‘ "M.mw

by working days fn Part TV.

Dredging Operation only

PART 1V
DATA INPUTS
Y
Variable S\nhsrrlpls.f¥? )
DREDGE 53(;) 1 (62;2 7(3’; 6(()“ € (6) ¢y
(METHAD,
N 3 6,602 1,586
5-27
I ,:k - *
b e




r'“ o ——

DREDGING COST RATES FOR PLANT QOPERATION -

Barge mounted Backhoe Dredge 250 H.P. hour operation Dredging Operation
(a) (b)

PotT I PART 11
PAYROLL (Supervisor and OWNERSHIP AND OPERATION (___ month/year operation)
i Englneer) “onthly rate Plant Value (estimate) Life Monthly costs
r i Project Manager $ Dredge ( ) MO ﬂ)_years 5___2_.5_0,0
i 2.5 Superintendent 2000 Booster Dredge ) — ———
_ Capealn 1 1,000 u.P. Teders 428,000 50 _ 1,430
__l__Chief Eugineer ____:L9__0_0_ _.___400 H.P. Tenders — e
] ] Civil Engineer 1700 1 200 u.p. Tenders %%%_“8%0 %ﬂ' ______H0
5 0ffice Personnel ___laao _2  vork barges @ , 000 __(_)_ __llééo ‘
5 Chief Surveyor 1100 1 _Equipment barges 7_______200’000 ﬁ_o_ __Q}_O |
_ 25 _surveyor — 900 1. _Fuel-water barges MO 40 _ 1,040
_]1 __Insp.ctor —1000 ____Belly anchor barges —
Subtotal ;1 sg l _vrew launch 8!000 540__ o 30
Taxes, insurance and 1490 oD _Survey launch@ 280,000 40 — _420 1
fringes (2L 0 —8590 (1 3 _Skiff and outboard(@ 3,000 4 380
Totat el ( ) Hotst ( T.} —_—
PAY D .
PAYROLL (Operations, Dredging) Hourly rate ___Derrick (_____T.) S
3 Leverman s 10. 70 Bulldozers
> P1 ki
2 Watch Englneers, Strikers 10.70 ——Fickup trucks TTE AR -
_Z—Dredge Mates 10 40 I Office barge (trailer) 5!000 6 — 1 0
T Tractor/trailer
Equinrment Operators -~ Tender 9.80 - —
‘3” - —— Pipeline (50% of pipeline O
_ .. kquipment Operators - On land _____ costs from Part III) 2’140,000
. Welders — Total depreciation 8! 210
2 -0llers. ____8_._80
I OTHER OWNERSHIP COSTS
~Deckhands. ___7_’00
Stewards Interest on investment ( 11 %) 539’ 230 /month
Mess Attendants - Yard cost ————-—8’000
General Dump Foreman - Ingurance ~.—————200
Dump Foreman — Seagson mobilization _5_‘_;39_
Yard and Shoreman —_—— Lay up ( 6 month/year) 600
_____Other _ Supplies, hardware 2 Z)K ROV
16 Subtotal 149.3 Repair and dry docking __2,0_!_0_
Work 56hours/week Total other ownership costs g7. 750
pay D& hours/veek 9560
Monthly wages (4.3 weeks 41490 OTHER OPERATING COSTS
Taxes, lnsxilnce and - Fuel Cost
fringes ( Z) 8720 ) 315houra/mnth X
Total 50210 _ 1,525u.r. X
« 067 gation/hour/u.p. X
PAYROLL (Operations, Transit) Hourly rate S‘J__QS___/gnllon - 3209920 /month
.1_.4 Watch Engineers ‘10 zo Water and lubricants 500
Pipeline (502 of pipeline 0
____Pilot — costs from Part I1[)
l—wnred” Haces 1648 Supplies, subsistance I i’ 560
2 Tender Masters -—0,80 35,980
 Tender Operators — Total other operating costs $ 29 JOU
Tender Mates —_— PART 111
o 7,00
VI‘_VDeckhu:ds — 1L, PIPELINE COSTS Had Sa Rock
_...Stevards Floating line $ $ $
___Mess Attendants Shoreline
___Yard and Share' en —T—— o
Subtotal ‘6—:—2— Totsl
wrk B0 P :
work Noars ~ Ray 2750 Note: Assume working days per month. Enter monthly costs divided
pav 40 hours/week Ti—-————— 4 ——1—;1’ ¢ IV
ar .
Monthiy wages (4... weeks *9—4-0‘* by werking days
Taéef. insurance and f{ringes 2510 '@.’11‘_’
i ) T
L ~ DATA INPUTS
Total 14450 0
Variable Subscripts (X}
Q iand
DREDGF, oo 0 «“) ) 6 @
m&l;?_t;. o 330 1,931 556 316 2,990-3,384




Barge Mounted Backhoe Dredge 800H.P.

(a)

FESINY

PAYRULL (Supervisor and
Fapincer)

__ _Frotect Manager
R l Superintendent
L('ap(aln
_ 1 onte
. l_Ch-H Engineer
l Drfice Personnel
_l Chiet Surveyor

ngineer

_ »_1 _Surveyor
J laspector
Subtotal

Taxes, insurgpce and
fringes ( %)

Total
PAYRULL (Operations, Dredging)

~ 3 _Leverman

. 2 Watch Englneers, Strikers

2 _Dredge Mates

){b Equipment Operators - Tender
. Fquipment Operators - On land
Zi\delders

. _VLOHers.
~_Aq'f)eckhands.
______Stewards
____Mess Attendants

___General Dump Foreman

_____Dump Foreman
- Yard and Shoreman

_._ Other

19 Subtotal

k'«'rk7_56huurs /week
Pay 64 hours /week

Monthly wages (4.3a weeks

jaxes, Insurance and
fringes ( %)
Total

PAYROLL (Operations, Transit)

_‘_]..Wdtrh Engineers
___Pflut

_.]1 Dredre Mates
7_2_Tender Masters
_____Tender Operators
____Tender Mates
4 Deckhands
. Stewards

_ _Mess Attendants
___Yard and Shoremen
Subtotal

Work 40 Hours Pav
Pay 100 hours/week

Minthiy wages (4.34 weeks

Taxes, insurance and fringes
(1
Total

DREDGING COST RATES FOR PLANT OPERAT ION

“onthly rate

$
~ 2,000

13,920

Hourly rate

s 10.70

10.70
10.40

11,740
148,780
10,240 ,,
39,020

Hourly rate
"10.70
10,40
~.9.80

_1.00

PART 11
OWNERSHIP AND OPERATION (é,_ month/vear operation)
Plant Value (estimate)

bredre 1 1,350,000 40ears

Booster Dredge ( )

1 1,000 H.r. Tenders 428,000 50
1 400 H.p. Tenders 330,000 50
»»»»» 200 H.P. Tenders e e
V_Z_Wol"k barges MO ‘4_0_
_2_7Equ1pmen[ baryes _Z__QQ_‘QQO _40_
1 _Fuel-water barges 25020_(20 {LO

Belly anchor barges .
7]: _crew launch 89000 _Z‘LQ_.
tLSurvey launch 280,0'(10 ﬁg_
4 __skiff and outboard 3,000 4
___heilst (__T.) I I
____berrick (___T.) —
____Bulldozers o
____Pickup trucks o
1 office barge (tratler) 5,000 _6_

_ Tractor/trailer

Pipeline (50% of pipeline 0
costs from Part I11) 332439000
Total depreciation 1”)_9_4_07
OTHER OWNERSHIP COSTS
Interes: on investment (Lj;fl“) 5,5_9,,476,0 ‘month
Yard cost _-_9,_1297
Insurance - _6_Qg
Season mobilization _6+§4ﬂ
Lay up ( 6 month/vear) szoo
Supplies, hardware 271_ 390
Repair and dry docking 2,&40
Total other ownership costs 10@196_0
CTHER OPERATING COSTS
Fue} Cost
3_~1_§hours/munth X
2,4400u.0. X
.Qﬁ_z;:allon/hour/ﬂ.}’. X
$§ -65____>/gallon - 533*{07071:“0(1:1;
Water and lubricants SOQ
Pipeline (307 ot pipeline
costs from Part 111} 7_“__9,
Supplies, subsistance 17)2.90
Total other operating custs *51’260
TART 111
PIPELINF COSTS M Sand Rk
Floating line S S R
Shoreline o o
Tatal
Note: d4ssume working dsvs per month, Eknter monthiv costs divived

by working days in Part TV,

PART 1V
DATA INPUTS

Vartabtie Subse ripts X
(1 (2 - ) e e
DREDGE 535 2 e i ‘ ) o : .
s "
cotwr, 33> 2,270 553 517 4,102 1,972
5-29

hour operation Dredging Operation

_Monthly costs
s_5,630
1,430 |
21,100 i
1,330 1
_1,670
1,040




Clamshell Dredge 250 H.P. 24 hour operation

(a

)
PART I

PAYROLL (Supervisor and
Engineer)

__ Project Manager
. Superintendent
_____Captain

. Chief Engineer
Civil Engineer

Office Personnel

____Chief Surveyor
Surveyor
Inspector
Subtotal

Taxes, 1lnsurance snd
fringes ( 2)

Total
PAYROLL (Operations, Dredging)

Leverman
_Z_Har.ch Engineers, Strikers
____ Dredge Mates
__ 2 Equipment Operators - Tender
__A__Equipmen: Operators - On land
_l_Helders
__2o0tlers.
&4 Deckhands.

_____Stewards

___ Mess Attendants
_]._General Dump Foreman
Dump Foreman
___Yard and Shoreman

Other
16 subeotar
Work 36 hours/week
Pay hours/week
Monthly wages (4.34 weeks
Taxes, insurapce and
fringes ( QT %)

Total

PAYROLL (Operations, Transit)

| Watch Engineers

1 Pilot

_____Dredge Mates

] Tender Masters
Tender Operators
Tender Mates

Deckhands

Stewards

Mess Attendants
Yerd and Shoremen

Subtotal
Hork‘bo _Hours  Pay
Plyﬁ_hou"/ week

Monthly vages (4.34 wveeks
Tanes, insurance snd fringes
(213

Totsl

-

DREDGING COST RATES FOR PLANT OPERATION

Assigned to barge

¥onthly rate

(b)
PART 11

OWNERSHIP AND OPERATION (
Plart

Value (estimate)

Unloading Barges

month/year operation)

Life Monthly costs

$

Hourly rate
S
10.70

9.80
7.60
8.25
—8.80
—7.00

10.70

135.95

37,760

7,930

45,690

Hourly rate

s_ 10,70
10.70

—9.80

—1.00

ot . o rwﬁwh T
P *

Dredge (__________ ) 600,000 40years s_2,500
Booster Dredge ( ) —_— .
1,000 H.P. Tenders o _
400 H.P. Tenders -M) i_ _:L,_3§Q
200 H.P. Tenders . .
1 Work barges %%8‘_8_8_0 M_
_l_Equipment barges ____’___0 ~4_0_ __ng
1 Fuel-water barges 250’ 000 _l‘_o_ 1 ) 040
Belly anchor barges —
_]_.» _«rew launch 8 s 000 __4_0__ _ 3! ).
_____ Survey launch e . o
4 skiff and outboard N 00 4 5,000
____Hoist (____T.) —_— o
____ Derrick (____T.) e
2 Bulldozers80 H.P. 30,000 20 500
Z__Pickup trucks 5 s 000 _i' 420
1 _office barge (trailer) 5, 000 _6__ 140
___ . Tractor/traller .
"ctats tron rare D 1,635,000 0
Total depreciation 12 Py 510
OTHER OWNERSHIP COSTS
Interest on investment (L]:_Z) 529 s 980 /month
Yard cost 8! 390
Insurance .___2_72
Season mobilizatfon _2;76_0
Lay up ( 6 month/year) 600
Supplies, hardware m
Repair and dry docking 2’166
Total other ownership costs 570, 660
OTHER OPERATING COSTS
Fuel Cost
é_]_-éhours/month X
885u.». X
.Mgallon/hour/ﬂ.?. X
S .65 /gallon = 512,140 /month
Water and lubricants __ 500
Pipeline (50% of pipeline
costs from Part III) 0
Supplies, subsistance MJ_SQ
Total other operating costs £6’ 700
PART 111
PIPELINE COSTS Mud sand Rock
Floating line S S S
Shoreline
Total 0
Noce: Assume working days per month. Enter monthly costs divided

by working deys in Part IV.

PART 1V

DATA INPUTS
Varisble Subscripts (X)

1 - —_—

DREDGE ™ L ‘7’) 5 (@) Gy ® ) ®
METHOD,

oD, o 2 La757 479 481 2,718 1,027

5-30
e




Clamshell predge 80¢ i P

“ssigned to dredve

Tl
.
Ve, cnengatoodnd
< v
FAL Goperatiens, dreaaia)
. .

s, Strikers

i Mt

Prepnt Cperiters - Jendet

RN
l e Masters
Dooperators
e Mates
b s
open tant s
cretoant Shoremen
Mori
L0 L
SRR § BT
’ P B e LA

are! trinees

4 o

8 Lot Upheratera st lane
l .

2

-10.70

. 9,L8—O
_7.60
_.8.25
" 8.80
Z.00

Hourly rate
. 10.70
10.70

9.80

1)

Droedee © o

Hovster Dredpe

‘2 L00 HLT L

1

1 RATES FOR PLANT WFRATION

2% liour operation Unleocading

menth T vedr upers
Yilue (estimate)

1,350,000

Bl AND BELRALLON

1,000 H.oP. Tenders
Tenders

SO0 H.P. lenders

1 wors barpes -‘1‘6‘6: 600 R

,l,, Equipment dbarges

] Fuet-water barges
Bellv an-hor batges

Couw ddeanh

AAte

330,000 40

200,000 40

Barges

itiony
_Menthly costs

[49 vears 5 5 630

40 670

40

40 30

suivey

5 sk

Haint

CDervis

4 i ldozers

{aunch e -
and outboard ,AA_‘,3)_900 4

.

k(T

130 H.P.

[# Pichup trucks

1 Ot lre harge {trailert

. Tractoritratiler

Pipeltne (50% of pipeline
Ccosts from Pare 1100

1otal depreciarion

OTHER OWNERSHLP COSTS

Interes? on investment o 1

Insuran. v

Season mohijization

-
tav up 9 _menth o vear)
plies, hardvare

Repalr and drv Jocking

Tota: other ownership costs

CTHFL OFPRATING 4008
Fuel Lost
3‘175!‘..n;r:, nonth X
2,360, ‘
067 cattenhrur H.PL X
s +63

water and lubricants

‘palion =
tipeltne (507 of pipeline
cosrs from Pary 111)
Supplies, subsistance
Fotal other operating costs

PARY 11

PIFFLINE CONDS
Vloating line

Shoreline

Total

Note:
Ly working davs in Part .

ART TV
DATA INPUTS

2,888,000 0

l.‘)

Assume ,25 working dsys per month.

552, 18_0 month
_200.

.0
21,840

Enter monthly cofte divided

Subacripta (X)

Variahle
- 0 ) o) @ (s -
e 02,600 479 519 5,082 28905 @ @
RANGE, X)
5-31
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DREDGING COST RATES FOR PLANT OPERAT 10N

1 - 175 cubic yard Barge per tow

anl 1 PART 11
PAYROLL (Supervisor and OWNERSHIP AND OPERATION ( month/year operation)
Engineer) Monthly rate Plant Value (estimate) Life Monthly costs
B Project Manager s Towboat 1,000 H.P. 1;28,000 50 years s1,430
__._ Superintendent Barge 175 ) 200, 000 830
_ Caprain 1,000 H.P, Tenders

___ Chief Engineer

___ Civil Engineer

___ Offfice Personnel

______Chiet Surveyor

____ Surveyor

____ lnspector
Subtotal

Taxes, insurance and
fringes ( %)

Total

PAYROLL (Operations, Dredging) Hourly rate

2 Leverman s 10.70
. 5 Watch Engineers, Strikers ]“, ZH

Dredge Mates
_Equirment Operators - Tender

_ Fquipment Operators - On land

_____Welders

____-Oilers. —_—

iDeckhands. i_@g
Stewards

Mess Attendants

General Dump Foreman
Dump Foreman
Yard and Shoreman

Other

Subtotal 54. 75

Work__DBhours /week

Pathours/week m

Monthly wages (4.34 weeks
15,190

Taxes, insurance and

fringes ( %) 3, 190 @

18,380

Total

PAYROLL (Operations, Transit) Hourly rate

N
Watch Engineers v

___ Pilot

_____ Dredge Mates
___._Tender Masters
_ _ Tender Operators
____ Tende: Mates
___ _ Deckhands

Stewards

Mess Attendants

Yard and Shoremen
Subtotal

Work Hours Pay

Pay _ hours.'week

Monthly wages (4,34 weeks
Taxes, insurance and fringes

(D

Total —

____ %00 H.P. Tenders
__ 200 H.P. Tenders
______Work barges
____Equipment barges
____Fuel-water barges
______Belly anchor barges
. _~vew launch

Survey launch

Skiff and outboard

___Hatst (__ T
Derrick ( T.)
Bulldozers

Pickup trucks

Office barge (trailer)

ARRERRRRRARA RS

_____Tractor/trailer
" ebats Trom Pare T 628,000
Total depreciation 21_2_60_
OTHER OWNERSHIP COSTS
Interest on investment (AZ) 5144‘9_2_9m0nth
Yard cost 3,670
Insuyrance ____1_9_0
Season mobilization _L,_7_3_0
Lay wp ( 6 month/year) 500
Supplies, hardware Io ] 310
Repair and dry docking 915
Total other ownership costs 5162! 235
OTHER OPERATING COSTS
Fuel Cost
gléhours/month X
1,0004u.¢. X
._Qﬁlgallon/hour/ﬂ.?. X
s .65 /gallon = 513’720 /month
Water and lubricants 260

Pipeline (50% of pipeline 0
cogts from Part I11)

Supplies, subsistance 2 !’!

Total other operating costs 319i840
PART I11
PIPELINE COSTS Hud Sa Rock
Floating line $ $ $
Shoreline
Total

Note: Assume working days per month. Enter monthiy costs divided
by working days in Part IV.

PART 1V
DATA INPUTS

Variable Subscripts (X)

(1) (2) (&) (&) (3 (6)
DREDGE "
(METHOD, 0 707 0 87 6,240 763

RANGE, X)

5-32

)



WSRO e attons,

) walch Faplneeis | strtgers

el Mates

IR

U RaTES FUR BIANT OPFRADG N

2 - 175 cubic vard Barge per tow

Telsing

bl Tt

- 10.70
1007

Canaement oo T - Tanpder o
~ent Pl at roland
verders B
s tiaielae [
-
6'5 &hian ! ‘OO
IRENE
Me sy e 1t s
S . -
ther o .
Subrotal 68.75
a itk 56 Chours . week -7
VG4 s leeck 4,400
Coaant e b WEEKS
e 19,100
Af v and .
i 4,010
fetat 23,110
PAYROLL (Nperations, [ransit) Hourly rate
_ . Aatch haglneers -
__ _Pllet - -
__ _Dredype Mates ——
__Tender Masrers — -
Ternder Nnerators -
__ . Tender Mates  eceeoo—
_ _Deckhands [,
_Stewards _
__ Mess Attendants PR,
Yard and Shoremen - —
Subtotal -
Werk Hours Pay O
Pay heuts /week ———
Monthiy wages (4. 34 weeks - -
Taxes, tnaurance and fringcs
IS ) i
o 0.
intai .
. e~ a—

ik

[ s 2 r-‘rr-u'nyl;.

1 Towboat 1,000 H.$:428:666' 501‘
2 Barve 200,000 40

Poyeiine

cets troan Part

Y

bardware

sapplies

b a

315 e

1,000..+. .
.067..1';1‘:1: heur b X
s .05 eallen =

water ang labrioonos
Tipelive 4 -t
coste troas Part

pipeline

Sucpites, sabslstance {q

totar other eperatine sl

(3 H
PLVED DN (oaTs
Mg
il
Fhoetine i < .

Shereline

iotal

Neote: Aasume
by working dave in Part v,

working davs per month.

PART IV
DATA INPETS

Variable Subseripes
RN (2) Y
DREDGF !
(METHED, (4] 889 0 119
RANGE, X) - — -- ot

5-33
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30,000

21,655

SeRts diva

1,154 833

Sk e A AR W TP Lial e e T N




L e

BAT 1

DREDGING COST RATES FOR PLANT OPERATION

4 -~ 175 cu yd Barge per tow

inch Dredge H.P. A%p}’:t operation feet transit distance
PAYROLL (Supervisor and OWNERSHIP AND OPERATION (___  month/year operation)}
Engineer) “onthly rate Plant vValue (estimate) Life Monthly costs
Project Manager $ weayr (Towboat y1000HP _$428,000_5Q years s 1430
Superintendent { aesssax Daedpa (_Barges 200,000_40 3330
Captain 1,000 H.P. Tenders -
Chief Engineer 400 H.P. Tenders
Civil kngineer 200 H.P. Tenders R . .
Office Personnel Work barges
Chief Surveyor Equipment barges
Surveyor Fuel-water barges
Inspector _____Belly anchor barges
Subtotal [ ____vrew launch o o
Taxes, insurance and _____ Survey launch .
fringes (____ %) Skiff and outboard
Total 0 Hoist ( T.)
Dy k .
PAYROLL (Operations, Dredging) Hourly rate errick (___ T.)
2uvemn $ 10.70 Bulldozers _ —_—
Pick ki
.swatch Engineers, Strikers IQ. ZQ ckup trucks —_ _—
- Office barge (trailer)
Dredge Mates — —_—
I Tractor/trailer
Equipment Operators - Tender Pipeline (50% of " 1 ————228 000 —_—
peline of pipeline
_ Equipment Operators - Onm land _ . costs from Part I11) 4 ’ 4760
__ Welders Total depreciation (
____=Oilers.
7 00 OTHER OWNERSHIP COSTS
§_‘Deckhands. —_—
Stewards Interest on investment (11 ) 522,510 /month
Mess Attendants - Yard cost 5,290
____General Dump Foremsn - Insurance 190
Dump Foreman — Season mobilization _lng
Yard and Shoreman —_—————— Lay up ( 6 month/year) 500
Other .68, 7E Supplies, hardware IQ,BAQ
Subtotal 7 Repair and dry docking 1,320
word0  hours /week Total other ownership costs $ 45,750
Pay_f1fy hours/week 4400
Monthly wages {(4.34 weeks 19.100 OTHER OPERATING COSTS
Taxes, insurance and 4’010 Puel Cost
fringes (___ %) 2 (2) 315 hours/month X
23,11 =
Total ._’.__.9. 1 H.P. X
. gallon/hour/H.P. X
PAYROLL (Operations, Tragsit) Hourly rate §__+63 /gallon = §13,720 /montn
Watch Engineers s Water and lubricants 200
P11 Pipeline (50% of pipeline 0
— Fllot costs from Part III)
———Predge Nates - Supplies, subsistance 7 1735
Tender Masters — 21 655
’
Sender Operators S Total other operating costs $
Tender Mates ——— PART 1II
Deckhands ——— PIPELINE COSTS Mud sang Rock
—_Stevards B Floating line S $ s
Mese Attendants —— shoreline
Yard and Shoremen ———e
Subtotal —_— Total
'ork"—“_lb“" Poy N H (31 4. th Ent. mont! t
Pay hours/week hou. ‘_:"\-;. — P:o: I:s ays per month. ar niy costs aivided
Monthly weges (4.34 weeks ———e y vorking cays ¥ )
Taxes, insurance snd fringes PART IV
D 0 DATA INPUTS
Tothd [€)]
Variable Subscripts (X)
(Y] ) (3 (&) ) ‘6
DREDGE ) 889 ‘6) (&) (8)
(vETHOD, 0 183 1760 833
RANGE, X)
5-34
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o
SREIEINT CONT KATES FOR PLAN! OFERALION
—
I- 1000 .
cu vd Barge per Tow
inch Dredge H.P. hour operation ___ feet transit distance
Lol
SAVRCDLmeruieeroand ERSHIE ANT CPERATION [ Conth Cvear operation
Fueinects Mort Lozt coanto o eslbue cestimate) L die o Montuly '
e . wo. Towboat 2Q00HP 52,000,000 50.c.. - 6670
e dntendent 1, =am~menr ‘Barge 1000 800,000 40 333Q.
— = - LASE
L ain Pooie b Jenders - . !
. et et AN H L Tenters e o R
L1 hpy it ewt _ o 200 H.b L londers S - .- !
i e e aoTE barges o . el i
by Vot o quipment harges e~ _ PR {
Sruevet . o Fuei-water harees I . -
nates G __ _Belly anchor harges . .
it oal tew launch e . .
v ot ~urvey launch e R e
o e ey ___ Skiff and outboard _ o e
. 0 (1) : -
. e o Medsr (T [ e
PEORCED Gperatiens, Dredilme 0 __oPerrick (1. [ R —
:10.70 L Bullyozers —— _
Lo envineers , Strikers 103‘707 - Flokap trucks - T N
} Ottice barge (trailer) !
Droedee Mates . ‘_ - T I Tt T
Tractor/trailer
Dgaitment Uperators - Tender e N 1 56 ) | _ - T
Pipeline (50% of pipeline
GatTment o operat e v Land [, cests from Part 1115 2)8001000
A liters ————— Iots] Jepreciation _10,00(_)_ ((b)
P B e —— —— -
4 ' OTHER OWNERSHIP COSTS
Decklunmis. _7.00- 11 3
K . Interest on investment 1y 551 330/month
tewdrds R, C— =T

tard ost _16417~O L
Insurance . -_QLQ
Season mobilization 2.310 B

_Mess Attendants

wne ral bump Foroman

__ bump Foreman e
Yard and Shoresan ———— Lay up (7_7_§>Amon(h/'vear/ - 70_9 )
Sther e e Supplies, hardware é]l_l_ég

inbtotal S 60.1. Repair and dry docking 4,190
Lok 56 bure Sk Tot 11 other ownership costs $ l 2 il 350 (5)
vav H§ bours/ueek
Minthis waves L. weeks 16710
Faxes, insurance and ‘3“510 frg Cost

tringes ( ) hours/month X

- 20220~ 2000 Y

QTHER OPERATING COSTS

Total —————
* gallon/hour/H.P. X
PAYRL (Operations, Transit) Hourly rate S_=* /gallon = 527)440/mnzh
. . s Water and lubrican:s 250
_ _ watch Englneers e —
b Pipelire (50X of p peline 0
LoPler T - costs from Part I[11)
Sredye Mates S — 6 ’; ”5
- predee dates Supplies, subsistance 3

_7_ render Masters R %4,060 (6)

Total other operating costs

_ Tender Operators e

Tender Mates B FART 111
e khands —_———— PIPELINE 5]
_ beckhands PELINE COSTS Mud Sa Rock
_._ Stewards e Floating line S__ $ _ S.__
_ _Mess Attendants —_————— Shoreline
_Yard and Shoremen —
Subtotal - e —— Total
ork Ronrs Pay P,
Py hoors fweek i Note: Assume working days per wmonth. Enter sonthly coste dividea
! t IV,
Monthiy Wwiages (4. 34 weeks —— by working days in Par
faxes, Insurance and fringcs PART 1V
P ———— -
(_..% 0 DATA INPUTS
TJatal e e ()
Variable Subscripts (X)
(¢V] (2 .
DREDGE ) £ (%) 5 e o (m
(METHOD, o 718 0 385 4744 1316
RANGE, X) 28 3
5-35 )
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P.LT |

PAYROLL (Supervigor and
Engineer)

Project Manager
___ Sunerintendent
_ ___ Caprain
___Chief Engineer
____ Civil Engineer
_____Uffice Personnel
Chief Surveyor
_____Surveyor
___ lnspector
Subtotal

Taxes, insurance and
fringes ( %)

Total
PAYROLL (Operations, Dredgin.)

__“ Leverman
___-k Watch Engineers, Strikers
_____ Dredge Mates
___ _Equinment Operators - Tender
_ ____Fquipment Operators - On land
__ Welders

+Oilers.

6'Deckhands~

Stewards

Mess Attendants

General Dump Foreman

Dump Foreman

Yard and Shoreman

Other

Subtotal
Work 36 _hours /week
Pay 04 hours/week

Monthly wages (4.34 weeks

Taxes, insurance and
fringes ( %)
Total

PAYROLL (Operations, Transit)

Watch Engineers
Pilot
Dredpe Mates

L1

Tender Masters
Tender Operators
Tender Mates
Deckhands

Stewards

L

Mess Attendants

Yard and Shoremen

Subtotal
Work  Hours Pay
Pay  hours/week

Monthly wages (4.34 weeks
Taxes, insurance and fringes
(_ %

Total

DREDGING COST RATES FOR PLANT OPERATION

2-1,000 cubic yard Barge per tow

PART 11

OWNERSHIP AND OPERATION (
Monthly rate

Yalue (estimate)

month/year operation}
Life

Monthly costs

Plant
, "~ Towboat 2,000 H.P.

2 Barge 1,000
____1.000 H.P. Tenders
_____ 400 H.P. Tenders
200 H.P. Tenders
___Work barges

Equipment barges
___Fuel-water barges

Belly anchor barges

_..vrew launch
Survey launch

Skiff and outboard

_ Heist (__ _T.)
Hourly rape ___Derrick (____T.)
s 10.70 _____Bulldozers
—m ____ Pickup trucks

Office barge (trailer)
Tractor/trailer

Pipeline (502 of pipeline
costs from Part IIl)

2,000,000 _50years  s_6,670
_6,670

_800,000_40

3,600,000

Total depreciation

7.00 OTHER OWNERSHIP COSTS

Interest on investment {( 111)

Yard cost
Insurance

Season mobilization

Lay up ( 6 month/year)

Supplies, hardware
74.1 Repair and dry docking

Total other ownership costs

OTHER OPERATING COSTS

29_127_9_ Fuel Cost
4 Y 320 @) 315hours/mnth X
24,890 2,000x.». x
. 067 gallon/hour/H.P. X |
Hourly rate $__.HS /sallon = $27 ’440 /month
5 Water and lubricants 256
Pipeline (50% of pipeline 0
costs from Part 1II) i
Supplies, subsistance _sgl
Total other operating costa 535.880
PART 111
PIPELINE COSTS Mud Sa Rock
Floating line $ $ S
Shoreline
Total 0
Note: Assume working days per month. Enter monthly coste divided

by working days in Part IV.

PART 1V

DATA INPUTS
(&)

Variable

18,920
910

3,080
700

53,170
4,730

s_66,000m0ntn

447,510

Subacripte (X)

DREDGE
(METHOD, 0 957
RANCE, X)

5-36

(&)} (%) (5
0 513 5,67

*06) (
31,380 @ i
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[FEV

PAYROLL (Supervisor and
Engineer)

___Project Manage:
Super{ntendent
Captain

_Vhief Engiucer
_Ctvil Enpineer
_ Ottice Personnel
__ Chief Survevor
___Surveyor

.. Inspectoer
Subtotal

Taxes, insurance and
fringes (___ %)

Total
PAYROLL (Operations, Dredging)

A2 Leverman
..... watch Englineers | Strikers
____bredpe Mates
__ . Fquirment Operators - Tender
fquipment Operators - On iand
__wWelders
_ . suilers.
g:be\khamls.
__Stewards
_ . Mess Attendants
_General Dump Foreman
_ . Dump Foreman
____Yard and shoreman

__ Other _

Subtotal
Wor k56 hours /week
Pnyﬁ_q hours/week
Monthly wages (4. 34 weeks
Taxes, insu~mnce and

fringes ( 2]__'&)

fatal

PAYROLL (Operations, Transit)

____Watch Engineers
_____Pilot
____Dredge Mates
_____Tender Masters

_Tender Operators
____Tender Mates
__.__Deckhands

Stewards

Mess Attendants

Yard and Shoremen

Subtotal
Work Hours ray
Pay _ hours/week

Monthly wages (4,34 weeks
Taxes, insurance and fringes
(.. 0

Total

UREDGING COST RATES FOR PLANT OPERAL TON

4-1,000 cubic yard Barge per tow

FARL 1L
OWNERSHIP AND OFPERATION o omonth/vedr operation:
Monthiv rate Plant value (vstinater L1t Moy

‘ "~ towboat 2,000°H.P.72,000,000 50 -

1,000 H.P. lenders
___ 400 H.P. Tenders
. 200 H.t. Tenders
VVVVV ____Work barges

Equipment barges

Fuel-water barpes

Belly anchor barges

_vlew launch
__ . Survey launch
e ___ .. Skitf and outboard
- ___Hefst (____T.)
__berrick (__T.)

Hourly rate

s 10.70 __ Bulldozers e o

4 Barge 1,000 800,000 40

10.70 oo Phekap trucks ——

___Uffice barpe (traiier)
__Tractur/trailer

Pipeline (50% of pipeline

[ —— costs from Part II1) 5,200,000

J fotal depreciition

i i OTHER OWNERSHIP COSTS
7.00

Interest on investment ( 7;1")
Yard cost
Insurance
Season mobilization
—_— Lay up (‘_Q»month/year)
e Supplies, hardware
- 74 ,-,,L_ Repair and drv docking

Total other ownership costs
4,740
20 ? 5,7_9_._ Fuel Cust
42 320_ ) éléhnurs/month X
24,829_ 2,000¢u.». X
,Qﬁlgal lon/hour/H.V. X
Hourly rate $__.HS /rallon =

o Water and lubricants

OTHER OPERATING CQOSTS

Pipeline (50% of pipeline
costs from Pavt 111

Supplies, subsistance

Total other operating costs

. PART 111

—— PIFELINE COSTS

Float tng line $

Shoreline

Total

by working cays {r Part IV.

95,330 roatn
23,220

910
4,620

700
65,230
2,810

327 144_0_/mm‘.1h

250

0
8,190

Note: Assu~e working dava per month. Enter monthiv

PART 1V
T NATA INPUTS
. (&2}
Variable erirs
(1 (2) [BY . -
DREDGE ) ‘
(MFTHOL, 0 57 0 762 7,532 1,

RANGH, N

< 195,820

Costs divides




hd
=

AT
PAYROLL (Supervisor and
Engineer)

____Project Manager
_____Superintendent
_ ___Captain

______Chief Engineer
_____Ctvil Englneer

Office Personnel

Chief Surveyor

Surveyor
Inspector
Subtotal

Taxes, insurance and
fringes ( 2)

Total

PAYROLL (Operations, Dredging)

___A‘Levemn

1 Watch Englneers, Strikers

Dredge Mates

Equirment Operators -~ Tender

Equipment Operators ~ On land

—____VWelders

= Ollers.
__ YtDeckhands.
. Stewards
____Mess Attendants
___ General Dump Foreman
Dunp Foreman
____Yard and Shoreman

. Other
Subtotal
Work 56hours/week
Pay, hours/week
Monthly wages (4.34 weeks
Taxes, insurance and

fringes ( 2)

Total

PAYROLL (Operations, Transit)

Watch Engineers
Pilot
Dredge Mstes

|

|

|

Tender Masters

|

Tender Operators

Tender Mates

Deckhands

Stewards

Mess Attendants
___Yard snd Shoremen

Subtotal

|

|

|

|

work __ Hours Pay
Pay hours /veesk
Monthly wages (4.34 veeks
Texes, insursnce snd fringes
_.n

Togel

DREDGING COST RATES POR PLANT OPERAT ION

6-1,000 cubic yard Barges per tow

PART 11
OWNERSHIP AND OPERATION (__  wmonth/year operation)
Monthly rate __ Plant Value (estimate) Life Monthly costs

<N

“towboat 7,000 H.P. 2,000,000 50 years s__ 6,670

6 Barge 1,000 _ 800,000 40 ~20,000
1,000 H.P. Tenders I e
400 H.P., Tenders
20Q H.P. Tenders

Work barges

Equipment parges
____Fuel-water barges
. Belly anchor barges

_____ <rew launch
Survey launch
Skiff and outboard
Hoist (__ T.)

Derrick ( T.)

o

Hourly rate

T

RARRRRERE

s 10 . 7 0 Bulldozers
]Q ZD Pickup trucks
Office barge (trailer)
- Tractor/trailer
enets from Tat 11D ° 6,800,000
Total depreciation M
7. 00 OTHER OWNERSHIP COSTS
Interest on investment (_l-}_:) 51214!67Omonth
Yard cost 25, 370
Insurance 910
—— Season mobilization _m_o
Lay up (s_6_mnth/year) 700
Supplies, hardware 77,290
74- 1 Repair and dry docking 6 Py 890
Total other ownership costs $ 2&1, 280

OTHER OPERATING COSTS

ZQ,I;ZQ_ Fuel Cost
4,320 @) 315hourglmnth X
24,890 2,0004.¢. X
.Qﬂsallon/hour/li.l’. X
Hourly rate $ .65 /gslion - $27 3440 /monch
S Water and lubricants 250
Pipeline (50% of pipeline
—_— costs from Part [11) 0
Supplies, subsaistance _8_1_]&
Total other operating costs 335,889~
———— PART II1
—_— PIPELINE COSTS Mud sang Rock
Floating line $ S $
Shoreline
Total

Note: Assume working days per month. Enter monthiy costs divided
by working days in Part IV.

PART 1V
0 DATA INPUTS:

Variable Subscripts (X)

o €} (2) 3) O}

{35)
., 0 957 0 1,026 9,307 1.380
RANGE, X)

m

3-38
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DREDGING COST RATES FOR PLANT OPERATION

9-1,000 cubic yard Barges per tow =
inch Drege H.P. hour operation feet transit distance |
PiaT L () PART 11 (b) 1
PAYROLL (Supervisor and OWNERSHIP AND OPERATION (___ month/year operation) 1
Engineer) “onthly rate Plant Value geulmu) Life Monthly costs
_____Project Manager § tow oat [ Wiel o 2 ) years 511,
_____Superintendent 9 Barges 1‘000 ) Mo_ﬁ_@_ M
_____Cap:ain ____1.000 H#.P. Tenders

Chief Englneer 400 #H.P. Tenders
200 H.P. Tenders

Work barges

_____Civil Engineer

Office Personnel

Chief Surveyor Equipment barges

____ Surveyor ___. fuel-water barges
_______Inspector ____Belly anchor barges
Subtotal ___ _urew launch _
Taxes, insurance and ______Survey launch _
fringes (___ %) ____Siff and outboard 1
Total 0 ___sotet ( T.)
PAYROLL (Operations, Dredging) ____ Derrick _.__T9)

Hourly rate

11d
2 Leverman $ 10.70 Bulldozers
Pickup trucks

|
T

IRRERRERERRRRRS

1

1  watch Englneers, Strikers lQ, ZQ
- office barge (trailer) ]
Dredge Mates h
Tractor/trailer
_Equipment Operators - Tender {ne (50% of pipell
Pipeline of pipeline
_ ____Fqulpment operators - On land _ costs from Part IIT) 10, 700,000 [01,670
_.__Welders Total depreciation
- otters: OTMER OWNERSHIP COST
S
6 *Deckhands. 7-00
Stewards Interest on investment (11 2) 5196’ l7°lonth
Mess Attendants Yard cost _Mo
General Dump Foreman — Ingurance ___1:4—5..9—0
___ Dump Foreman . Season mobilization ___9_‘_6_2_0
Yard and Scaoremsn -— Lay up { month/year) 750
_ __Other I Supplies, hardvare 126,210
Subtotal 29,1 Repair and dry docking 11,260
HMKJS_6- hours /veek Total other ownership costs 3390'530
Pay 04, hours/week _L______wo
Monthly wages (4.3 weeks 20 570 OTHER OPERATING COSTS
Taxes, {nsurance and = Fuel Cost
fringes ( %) 64—320 (2) 315hours/month X
Total 24,890 4,000u.¢. X
.06 7gallon/hour /H. P X
PAYROLL (Operatfons, Transit) Hourly rate $__aBH5 /sallon = $54,870 /uontn
___Watch Engineers 5 Water and lubricants 250
Pipeline (50% of pipeline
Pilot —_— costs from Part 111) 0
b Ma —_———
redne tes Supplies, subsistance _M
Tender Masters —_—
T 63,310
ender Operators otal other operating costs
Tender Mates ——— PART 111
Deckhands —_——— PIPELINE COSTS
I Hud Send Rock
___Stevards — Floating line $ $ $
Mess Attendants ———— Shoreline
____ Yard snd Shoremen _— —_— 5
Subtotal — Total
Work __  Hours Pay —_— " . s xing 4 th - "
Pay _ hours/week ote: sume working days per month. tar moathly costs divided

by working days in Part 1IV.

Monthly wages (4.3 wesks

Taxes, insurence end fringes

PART IV
> 0 DATA INPUTS
Total 3)
Variadble Subscripts (X)
1) (2) 3 4) 5 -
DREDGE ® m W
WETHOD 0
o, 0 = 331 0 1,603 15,020 2,435
5~39

S - - o e e

S ———— ———— o - S T e e




h
DREDGING COST RATES FOR PLANT OPERAT ION
12-1,000 cubic yard Barges per tow
inch Dredge H.P. hour operation feet transit distance
() (b)
PalT 1 PART 11
PAYROLL (Supervisor and OWNERSHIP AND OPERATION (____  month/year operation)

Engineer) Monthly rate Plant Value (estimate) Life Monthly costs
____Project Manager s Towboat ZO, 000 H.P. 3, 500,000 50 vears 5_];;,_6_19
____Superintendent 12 Barges 1,000 8004000 ;4_0 QQ_‘_QO_O
____Captrain __ 1,000 H.P. Tenders I I o
_____Chief Engineer 400 H.P. Tenders N
____ Civil Engineer 200 H.P. Tenders e -
____ Office Personnel __._ Work barges e -
___ Chief Surveyor ___Equipment barges o _

Surveyor ____Fuel-water barges _
Inspector —__Belly anchor barges -
Subtotal __ _wrew launch e R
Taxes, insurance and ____ Survey launch o _
fringes (___ %) - ___ Skiff and outboard . _
Total — 0 ___Hoist (___T.)

PAYROLL (Operations, Dredging) Derrick ( T.)

Hourly rate

Bulldozers
2 Leverman S |1!. ZU E— _— —_— ————

Pickup trucks
1 Watch Engineers, Strikers “! Z“ — —_— J— e

Office barge (trailer)
Dredge Mates —_— _— —_—

Tractor/trailer
_____Equipment Operators - Tender —_— —l (502 of _— —_—— .
Pipeline of pipeline
_____Fquipment Operators - On land ______ costs from Part 1I7) 13’ 1009 000 0
Welders ———— Total depreciation _51 ’ @_ZO
+Ollers. R
- OTHER OWNERSHIP COSTS
6 -peckhands. —7.00
Stewards Interest on investment (11 %) 52(00, 170nontn

Mess Attendants Yard cost 51 ,380
General Dump Foreman Insurance 1,590

Dump Foreman - Season mobilization
Yard and Shoreman —_ Lay up ( month/year) 750
Other Supplies, hardware 1443 300 p
Subtotal 14.1 Repair and dry docking 12,880
Nork56 hours /week Total other ownership costs 4_@2_,__990

Pay @4, hours/week m

Monthly wages (4.34 weeks OTHER OPERATING COSTS

_ZQ,_S_LO Fuel Cost

Taxes, insurance and

fringes ( %) 4,320(2) 315hours/month X
Total 24,890 4,000, X
.06A7sallon/hour/H.P. X
PAYROLL (Operations, Transit) Hourly rate $__.H5 /gallon = s34 4,870 imonth

5 Water and lubricants 25“

Pipeline (507 of pipeline

Watch Engineers

—Fllot costs from Part II1I) 7_7___9_‘
Dredge Mates Supplies, subsistance __&,190 -
Tender Masters —_—
Total other operating costs é3, 310
Tender Operators —_— 2T
Tonder Mates —_——— PART 111
Deckhands —_—— PIPELINE COSTS Mud San Rieck
Stewards Floating line S ) .
Mess Attendants Shoreline D I
______Yard and Shoremen —— 0
Subtotal _— Total
P _—
work Hours 2y Note: Assume working days per month. Enter monthly cofts divided
Pay hours/week . i
o by working days in Part IV.
Monthly wages (4.34 weeks B
Taxes, insurance and fringcs PART 1v
v DATA INPUTS
Total 3 X
Variable Subscripte (X)
(D (2) ) G e LT — -
DREDGE “ (% (6) 8 ()
(METHOD, 0 57 0 1,987 17,807 2,435
RANGF, X)

~ e ..“I-v-r r;’mr:&;‘wg. R

*




vonthly rate

DREDGING COST RATES FOR PLANT OPERAT ION

1-1,000 H.P. Towboat

PART I!

OWNERSHIP AND OPERATION (

Plant

monil: 'vear operation)

Value (est.mate) Life Monthly costs

Panl L
PAYROLL (Supervisor and
Engineer)
____Project Manager $

____ Superintendent
__ Captain
__<hief Eugineer
_____Civil Engineer
Nffice Personnel
___Chief Surveyor
____Surveyor
____Inspector
Subtotal

Taxes, insurance and
fringes ( )

Total

PAYROLL (Operations, Dredging)

2_[d/efhdPilots

Watch Engineers, Strikers
____Dredpe Mates

_Fyuinment Operaturs - Tender

__. fquipment Operators - On land

____Welders
____*Oilers.
____“Deckhands.

Stewards
_____Mess Attendants
_____General Dump Foreman
____Dump Foreman

Yard and Shoreman

0

Hourly rate

10.70

$_aU. /U

___Other __ —_——
Subtotal _21.40

Work 56 hours /week -

Pay € houtre /week __,_m:]:

Monthily wapes (4. 3% weeks

e ) 5,950

axes, nsurance an

fringes ( ) __]‘JLSQ

Total

PAYROLL (Operations, Transit)
___Watch Engineers i
___Pilot
ﬂfl)rcdge Mates
___ Tender Masters
____Tendvr Operat.rs

__Tender Mates

_ Deckhands

_ Stewards

_Mess Attendants

_ Yard and Shoremen

Subtotal

Work Herngrs fay

Pav houre fweek
Monthiv wages (4. 36 weeks
and fringes

faxes, insurance

(SIS
Total

7,200

Hourly rate

N

Towboat 1,000 H.P. 428,000 50 years

Booster Dredge

____ 1,000 H.P. Tenders
__.__400 H.P. Tenders
__.__200 H.P. Tenders
____Work barges
_____Equipment barges

____Fuel-water barges

5. 1,430

Belly anchor barges —_
_._~rew launch —
—___Survey launch - —_
___ Skiff and outboard —
Hotst (____T.) e
. Derrick (____T.) _ e
Bulldozers o
Pickup trucks —_—
Office barge (trailer) I
Tractor/trailer e —_
Pipeline (50X of pipeline 428,000
costs from Part I11)
Total deprecigcion 1, 430
QTHER OWNERSHIP COSTS
Interest on investment (L_Z) 57,850 /month
Yard cost 3! I }“
Insurance 1 9“
Season mobilization __33Q‘
Lay up {_§H month/year) 500
Supplies, hardware 8!800
Repair and dry docking 780
Total other ownership costs $21,580

OTHER OPERATING COSTS

Fuel Cost
3 lshours/month X
1,0004.». X

.067gallon/hour/H.P. X
S_,65 /gallon =
Water and lubricants

$13, 720 /montn

200

Pipeline (50% of pipeline
costs from Part [11)

0

Supplies, subsistance _1’iz_g
Total other operating custs 515, 740
PART 111

LINE COSTS
PIPELINE COSTS Mud sa Rock

Floating line $ $ S

Shoreline

Total

Note: Assume __ working days per month. Enter monthly costs diviges

by working days in Part IV.

PART tV
DATA INPUTS

Variable Subacripta (X)
1

DREDGF (()’ 2‘727’ (;” L £ S 73 S PN
(METHOD, 55
A v 22 830 605
5-41
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DREDGING COST RATES FOR PLANT OPERATION

1-2,000 H.P. Towboat

P.3T 1 PART 11
PAYROLL {(Supervisor and OWNERSHIP AND OPERATION (___  month/year operation)
Engineer) Monthly rate Plant Value (estimate) Life _Monthly costs
____ Project Manager $ Towbo_a_g. 2 s QQQ H.P, 2 ,Q_O_Q_‘_QQO 50 vears S.QAQVQ
_____Superintendent Booster Dredge ( ) —— i _
___._Captain 1,000 H.P. Tenders e o
___ Chief Engineer __.__ 400 H.P, Tenders —_— _
Civil Engineer 200 H.P. Tenders —_—
Office Personnel ____ Work barges I .
_____Chief Surveyor ____Equipment barges o —
Surveyor ____Fuel-water barges . — _
Inspector - __Belly anchor barges I
Subtotal _ . _vrew launch o .
Taxes, insurance and __.__ Survey launch . _
fringes (____ %) - ___Skiff and outboard _
Total - 0_ _____Hoist (__ T.) —_ i
PAYROLL (Operations, Dredging) Hourly rate ___Derrick (___ T.) .
__AMM PilOtS s 10 70 __.__Bulldozers e
__ Watch Engineers, Strikers —Pickup trucks —
_ Dredge Mates _ __Office barge (trailer) o
_____Equipment Operators - Tender —~.Tractor/trailer —— _—
_ ___Equipment Operators - On land Pg:i:n:r;:o:az: ‘;ﬁfu“ 2,000’000
—__Welders Total depreciation 6 Y 670
«Oilers.
—_— uTHER CWNERSHIP COSTS
___ *Deckhands.
_____ Stewards Interest on investment (__ %) &'36,670 /month
_____Mess Attendants Yard cost 1_4_;62(1
__ General Dump Foreman Insurance _9_10_
Dump Foreman Season mobilization _]_\,5_40»
____ Yard and Shoreman Lay up (____ wonth/year) 700
—___Other Supplies, hardware [L]. 2 110
Subtotal 21 . 40 Repair and dry docking 3 ’ 65“
Work hours /week Total other ownership costs $ 99,200
Ply___hour!/week m
Monthly wages (4.34 weeks OTHER OPERATING COSTS
Taxes, insurance and M Fuel Cost
fringes (____2%) 1_2_250_ (2) _3_l_s_hours/month X
Total 7,200 2,0004.p. X
+067 gat1on/hour/u.p. x
PAYROLL (Operations, Transit) Hourly rate $ .65 /gallon = 327,440 /month
Watch Engineers N $ Water and lubricants __25_0_
T 0
D":s. ::t" Supplies, subsistance _l.lm
:::d:: OP:::::n Total other operating costas $ 29’510
___Tender Mates PART 111
____Deckhands PIPFLINE COSTS Mud sand Rock
_____Stewards —_—— Floating line $ $ $
____Hess Attendants —_— Shoreline
_____Yard and Shoremen —
Subtotal _— Total
Work Hours  Pay ——
hy:houu/vuh Note: Assume working daye per month. knter monthiy coste divided

Monthly wvages (4.34 weeks
Taxes, insursnce snd fringce
( %)

Totsl

by vorking days in Part IV.

PART 1V
DATA INPUTS

Vartable Subscripte (X)

DREDGE (1) (2) (3 (4) (s) 6 o o

e 2 217 0 257 3,815 1,135




Pasl

PAYROLL {(Supervisor and
Engincer)

__vl‘mject Mandger
___ Superintendent
. ___ Caprain
____Chief Engineer
__Clvil Engineer
_ _utiice Personnel
____Chief Surveyor
_____Surveyor

Inspector

Subtotal
Taxes, {nsurance and
fringes ( &3
Total

2 fddkd. Pilots

. Dredpe Mates

____ Welders
___cuilers.
___*Deckhands.
_____ Stewards
_____Mess Attendants
____ General Dumj Foreman
Dump Foreman
Yard and Shoreman
_____ Other
Subtotal
k‘nrkV56 hours /weck
Pay_ hours/week
Monthly wages (4.34 weeks
Taxes, ce and

insy,
fringes (AZ z)

Total

____Watch Engineers
_____Pilot
_____Dredge Mates

_ ___Tender Masters
_____Teader Operators
_____Tender Mates
__._Dbeckhands
____Stewards
____Mess Attendants

Yard and Shoremen

Subtotal
Work Hours Pay
Pay _ hours/week

Monthly wages (4.34 weeks
Taxes, insurance and fringes
(__.%0

Total

DREDGING COST RATES FOR PLANT OPERAT ION

1-4,000 H.P. Towboat

Vonthly rate

PART 11
OWNLRSHIP AND OPERATION (
Plant

Value (estimate)

month/year operation)

Life Monthly costs

PAYROLL (Operations, Dredging)

- Watch Engineers, Strikers

_ _Equirment Operators - Tender

_ Iquipment Operators - On land

PAYROLL (Operations, Transit)

$

0

Hourly rate

s 10,70

25

5,950
1,250
7,200

(2)

Hourly rate

<

|

il

3

Towboat _4,000H.P.

Booster Dredge (____ )
1,000 H.P. Tenders
___ 400 H.P. Tenders
200 H.P. Tenders
____Work barges
_____ Equipment barges

_ __Fuel-water barges

Belly anchor barges

_ . _~rvew launch

Survey launch

5kiff and outboard

Hoist ( T.)
Derrick ( T.)
_____Bulldozers

Pickup trucks

Office barge (traller}
Tractor/trailer
Pipeline (50% of pipeline

3,200,000

ears

s_11,670

BERRRRRERARRREREN-

costs from Part III) 3 ’ 500, 000
Total depreciation __1_1,_61_0
OTHER OWNERSHIP COSTS
Interest on inveetment (11 %) 564’ 170 /monet
Yard cost 25, 580
Insurance 1 Py 590
Season mobilyzation 2,690
Lay up ( month/year) 750
Supplie:, hardware 71 Py 940
Repair and dry docking 6,400
Total other ownership costs 8173, 120
OTHER OPERATING COSTS
Fuel Cost
31 5nours/month %
4,000u.¢. X
+067sarlon/hour/H.P. X
$__.05 /gallon = 554;870 /month
Water and lubricants 250
Pipeline (50% of pipeline
costs from Part 111) 0
Supplies, subsistance __L.LZ_O_
Total other operating costs 556,9(40
PART I11
PIPELINE COSTS Mud Sang Rock
Floating ltne $ $ $
Shoreline
Total
Note: Aseume workin, days per month. Enter monthiy coste divided

by working days in Part I,

PART 1V

DATA INPUTS
Variable Subscripte (X)

1) (2) 3 (&) 0 -

DREDGE 0 277 0 6) (¢) I ()}
(METHOD, = £ Y 449 6,658

RANGE, X) —_— == 2&—1&

5=43 e
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DREDGING COST RATES FOR PLANT OPERATION

Pneuma Dredge

H.P.

hour operation 2,000 feet transit distance

(a)

(b)

PART 1 PART 11
PAYROLL (Supervisor and OWNERSHIP AND OPERATION (__ _  month/year operation)
Engineer) Monthly rate Plant ___~'_a_l_u:”(esnmaze) 1ite _ Monthly rosts
Project Manager $ Dredge (Pn‘?uma ) e __vears S __
Superintendent _ _ Booster Dredge ( o) - - S
o__s___captaln 1,900 l 1,000 H.P. Tenders 428,000 50_ . —_—
Chief Engineer 1 400 H.P. Tenders 330,000 5 . . .
Civil Engineer = 200 H.P. Tenders R .
05 Office Personnel l,QQQ l Work barges _160,0Q0 4 0 e
-5 Chief Surveyor 1:100 = Equipment barges _ o e
-5 Surveyor 9““ 1 Fuel-water barges 250,000 4 N .
1 1nspector _l’_Q_Q_Q_ _LBelly anchor barges MO _ég_
Subtotal 3 45“ _ = _«rew launch R . o
Taxes, insurgnce and 72 '_S_SU"'eY launch w 40 .
fringes (&l ) 1720 _ 2 skiff and outboard 3,000 4 . o
Total _[L;_LLO_ Hnist ( T.) - —
PAYROLL (Operations, Dredging) _ __Derrick (_____ T o
Hourly rate ﬁ e
10.70 2 Bulldozers 80 H.P. 30,000
3 Leverman $ hd ”i" '5——06'6— 4—
2 watch Engineers, Strikers 10.70 —&_FPlekup trucks —2rrr —_—
2 Dredge Mates 10 40 | Office barge (trailer) _5,(!00
N, & e =M eI -
Tractor/trail
1 _Equipment Operators - Tender __ 9.80 ractor er I _ =
Pipeline (502 of pipeline
_2 Equipment Operators - on land _ 7,60 coats from Part 111)
___ Welders —_— Total depre.iation e
1 -oilers. _&..80_
OTHER OWNERSHIP COSTS
-Deckhands.
Stewards Interest on {nvestment ( %) $___ ____ ‘month
Mess Attendants Yard cost JUR—
General Dump Foreman Insurance —
Dump Foreman Season mobilization .
4 Yard and Shoreman 7.60 Lay up ( month/year) _
Other Supplies, hardware o
Subtotal 138'5 Repair and dry docking
Work 56 hours /week Total other ownership costs S
Pay_f{ hours/week m
Monthly wages (4.34 weeks 38 450 OTHER OPERATING COSTS
oy T Fuel Cost
Taxes, insurance and 8
fringes ( l ) 1070 2) hours/month X
rocal 46,520 ne. x
gallon/hour/H.P. X
PAYROLL (Operations, Transit) Hourly rate S_____ /srllon = s /month
d .
2 atch Engineers 5 ig.;g Water and lubricants -~ —
Pipeline (507 of piy. line
_2__?110( ]D. g C costs from Part I11) I
_Z_Dredge Mates 9 80 Supplies, subsistance
| Tender Masters
T ther rati ¢ 3
Tender Uperators otal other operating costs e
Tender Mates 770 PART 111
.
4 peckhands PIPELINE COSTS - San Rock
_ Stewards Floating line $ $ S .
Mess Attendants Shoreline . N o
Yard and Shoremen m—-z'——
.
Subtotal Total
P —
work 40 Hours oy 10“-0-60_ Note: Assume working days per month. Enter monthiy costs diviaed

P-y»‘.o_hnun/veck
Monthly wages (4,34 weeks

Taxes, insurance and fringes

3,700
(21l v 2,700
Total 21,320 3

5-44
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by working days in Part IV.

PART 1V
DATA INPUTS

Variable Subscripts (X}
1 e ———— e e
DREDGE W@ & WG w e
(METHOD,
RANGE, X)

1ah,




DREDGING COST RATES FOR PLANT OPERATION

Pneuma Dredge H.P. hour operation 3,000 feet transit distance
a b
PasT 1 (a) PART 11 (b)
PAYROLL (Supervisor and OWNERSHIP AND OPERATION (____ month/year operation)
Engineer) Manthly rate Plant Value (estimate) Life Monthly costs
___Project Manager $ 1 Dredde ( ) _years S
_....Superintendent Booster Dredge ( )
-5 Caprain _J:lg_@ _LI,OOO H.P. Tenders 428,000 50
___<chief Euglneer 1 400 H.P. Tenders 330,000 50
. __Civil Engineer 200 H.P. Tenders e
-5 _ office Personnel 12000 2 _work barges 1602000 40
',5” Chief Surveyor 1,100 Equipment barges o .
- i Surveyor 900 i_Fuel—vaLer barges M _ﬂ _
1 Inspector 1,000 _LBelly anchor barges 10:000 _ﬂ
Subtotal M __ _vrew launch - o
lTaxes, Iinsurance and _Ls__Survey launch 280!000 40 _
fringes (__ 1) . __720 2 _Skiff and outboard 3,000 4
Total ._4;1_10_ Hoist ( T.) I
PAYROLL (Uperations, Dredging) ___Derrick (____T.} o
Hourly rate
3 L an s 10.70 2 Bulldozers 80 H.P. 30,000 26
€VeTrm - —_———— ———
*2—_ ) 10.70 Pickup trucks 5!000 4
B Watch Engineers, Strikers . 1 s b N 5 000 —
Offi i
2 Dredpe Mates _10.40 —=-0ffice barge (tratler) —ry
) Tractor/trailer
_l,, _Equirment Uperators - Tender 9.80 -
o 7.60 Pipeline (50X of pipeline
2_ _i'quipment Operators ~ On land . costs from Part IIT)
___ Welders — Total depreciation
l sOilers. 8.80
- Khand OTHER OWNERSHIP COSTS
_.__"beckhands.
____Stewards Interest on investment ( ) $ /month
_Mess Attendants Yard cost
______General Dump Foreman Insurance
Dump Foreman — Season mobilization
Yard and Shoreman 7'6___0 Lay up ( month/year)
___Uther _ Supplies, hardware
Subtotal — Repair and dry docking
work 30 hours /week Total other ownership costs S
Pay g4 hours/week sgm:
Monthlv wages (4. 34 weeks 38 450 OTHER OPERATING COSTS
=z T2 Fuel Cost
laxes, Insurance and
tringes ( %) 8!070 2) hours/month X
Total 46,520 H.P. %
gallon/hour/H.P. X
PAYROLL (Operations, Transit) Hourly rate S /gallon = § /month
5 70
;2 watch Englneers 5 . Water and lubricants
2 . 10. 70 Pipeline (50% of pipeline
_£__Pllet 10.40 costs from Part III)
2 Dredge Mates Ve TV
- 9 80 Supplice, subsistance
_1  tender Masters T
Tender Operators Total other operating costs s -
Tender Mates ——— PART 111
4 peckhands _71.00 PIPELINE COSTS
[y S Mud Sangd Rock
_Stewards Floating line $ $ $
__.__Mess Attendants 101 _._4 Shoreline
Yard and Shoremen -
Subtotal e ——— Total
Wnrkl‘o Hours  Tav R S
l& OBU Note: Assume working days per month. Enter monthly coats divided
PavAAY hoursfueek 17,620 by vorking days in Part IV
Monthiv wages (4, 36 weeks M Aiiaded y vorking days )
I,nxz.»i, fnAaurance and fringca 3’ 700 E‘ﬂﬂ
( 7y e il
-0 21,1320 . DATA INPUTS
st ——= -
Variable Subscripts (X)
(1 2) " .
DREDGE, ¢ o (L) (5) (8) M (@®
5-45 (METHOD,
— [PUPUPPTERIRI 1.1, [+l R § UL A S N - —
T G S
. .
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DREDGING COST RATES FOR PLANT OPERAT ION

Total 4170 (1) Hoist ( T.)

Hou e _____DPerrick ( T.)

s fld.l?b __“Z_Bulldozers 80 H.P. 30,000
10,70 2 pickup trucks 5,000

PAYROLL (Operations, Dredging)

3 _Leverman

2 watch Engineers, Strikers

Pneuma Dredge H.P. hour operation 8,000 feet transit distance
l(a) PART 1 (b)
PAYROLL (Supervisor and OWNERSHIF AND OPERATION (__ month/vear operation)
Engineer) Monthly rate Plant __Yalue (estimate) Life Monthly costs
___bProject Munager S . l Dredge (_ __ ) . _____years $
Superintendent 2 Borster Dred,. ) _ _ o
'5__ Captain EU(_J_ _l»l.OOO H.F. Tenders ﬂ&)o _o_
__ Chief Engineer 1 200 H.p. Tende.s 330,000 50
__ Civil FEngireer = 200 H.P. Tenders . o
-W-.S“ O1ice Personnel IOOQ_ _A__l}-'urk barges MO _4_0‘
é_‘ Chief Survevor 1100 _____Equipment barges N o .
15_5urvuynr 900 wl_Fuel-water barges 250,000 _4_0_
1 inspector 1000 __1 Belly anchor barges 101 000 40
Subtatal 3450 __ . _wrew launch o .
faxes, insurance and 720 _iSurveY launch 280:000 io_ .
fringes (____ 1) ___Z_Skiff and outboard 3'000 *[4
30
4
2 Dredge Mates j[m 1 office barge (tratler) 5,000 _
IEquir\men( QOperators - Tender Ts—o— __Trac:or/trailer _— —_—
2 fquipment Onerators -~ On land 7' 60 Pipeline (0% of pipeline
_€._ ‘quipmen a _ cosgts from Part III)
o Welders P Total depreciation
_L()iler_. _._8_'__8_9_ T

OTHER OWNERSHIP COSTS
-Deckhands.

Stewards Interest on investment (___ %) $ /month
____Mess Attendants Yard cost .
____-General Dump Foreman - Insurance o
. Dump Foreman Season mobilization -
L\'ard and Shoreman -6¢ Lay up (____ month/year) -
____Other Supplies, hardware I
Subtotal 138‘5 Repair and drv docking ~
Work 56 hours /week Total other ownership costs s
Pay ET hours/week _8-8_6-0—_
Moathly wages (4.34 weeks 38450 OTHER OPERATING COSTS
Taxes, insurance and ol Fuel Cost
fringes (____ %) 8070 ) ___ hours/month X
Tota. 46520 . _H.P. X

gallon/hour/H.P. X
PAYROLL (Operations, Transit) Hourly rate $ /gallon = S /month

2 waeeh Engineers s 10.70 Water and lubricants

2 bl 10. ZO Pipeline (50% of pipeline

& costs from Part I11)

_Z Dri:dee Mates - —9-‘-—80——
- Supplies, subsistance _
| lender Masters _—

Tender Operatc-s Total other operating costs s

Tender Mates —7—0.0__ PART 111

beckhands 7 NE COSTS
‘4 eckhands PIPELINE Mud sand Rock
- . Stewards Floating line s $ $

Mess Attendants - —_ Shoreline

Yard and Shoremen —

Subtotal 1014 Total
Wor” 40 Honrs Pay —
Pav () hours/ueek 4060 Note: Assume ___ working days per month. Enter monthly costs divided
Monthiy wages (4.3 weeks H&ze__“ by working days {n Part TV.

- d
Tares, insurance and fringes 3700 PART 1v
{ %) , o
-_— DATA INPUTS
Total 2—% 3
Variable Subscripts (X*
(0 (2) -
DREDGE ) (4) (s) (6) m (®)

DANSE VY

§-46 (METHOD,
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PalT 1 (a)
PAYROLL (Supervisor and
Engineer)
____Project Manager
______Superintendent
___ Captain
_____Chief Engineer
. Civil Engineer
Office Personnel

Chief Surveyor
Surveyor

inspector

Subtotal

Taxes, insurance and
fringes ( z)

Total
PAYROLL (Operations, Dredging)

. Leverman
_____Watch Engineers, Strikers
____ Dredge Mates
—_Equipment Operators - Tender
_I__Bquip-enc Operators -~ On land
___ Welders
—_c0Oilers.
*Deckhands.
____Stewards
— . Mess Acttendants
____General Dump Foreman
____Dump Foreman
—___Yard and Shoreman
— Other
Subtocal

work_36 hours fweek
Pay _“Mn/veek

Monthly wages (4.34 veeks
Taxes, insurance and

fringes ( z)

Total

PAYROLL (Operations, Transit)

—__Vatch Engineers
___ rilot

Dredge Mates
—__Tender Masters
Tender Operators
Tender Mates
Deckhands
Stevarde

Mess Attendants

PR

Yard and Shoremen

Subtotal

|

|

Work ____ Wours Pay
Pay hours/week
Noathly wages (4.34 wecks
Taxee, insurance and fringes
( 2)

Totsl

inch Dredge

DREDGING COST RATES FOR PLANT OPERAT ION
Large Dozer (D9)

H.P.

PART 11 (b)

OWNERSHIP AND OPERATION ( month/year operation)
¥onthly rate Plant Value (estimate) Life

hour operation

transit distance

Monthly costs

$ Dredge ( ) _____years
Booster Dredge ( )
. 1,000 H.?. Tenders
. 400 H.P. Tenders
____200 H.P. Tenders

_____Work barges

_ _Equipment barges
____Fuel-water barges
Belly anchor barges

~rew launch

Survey launch

Skiff and outboard
0 Holsr ( T.)
Derrick ( T.)

l Bulldozers 130 HoP.

_ . Pickup trucks

Hourly rate

. 55,000

Office barge (trailer)

AR RRRERRRRRAEE

_____Tractor/tratler

Pipeline (50X of pipeline
costs from Part III)

7.60

Total depreciation

OTHER OWNERSHIP COSTS

|

Interest on investment (_ 1lz) $ 1,008 /month

Yard cost ﬂ

Insurance 100
Season mobilization
Lay up (
Supplies, hardware
Repair and dry docking 280
Total other ownership costs

month/year)

OTHER OPERATING COSTS
Fuel Cost
2) 216hours/mmh X

2,554.28 130, X

+067ga110n/hour/n.2. X
$ .65 /gallon =
Water and lubricants

Pipeline (50X of pipeline
costs from Parc I11)

Hourly rate s 1 s 223 /month

50

Supplies, subgistance ___9_12
Total other operating costs

PART 111
PIPELINE COSTS

Floating line $ $

$_

460

460

s 5,704

s 2,183

Rock

Shoreline

Total

Note: Aasume working days per wonth.
by working days in Part IV.

1T

Enter monthiy costs aivided

PART IV
N DATA INPUTS

"arisble Subscripts (X)

pREDGE 1) 2) 3 %) (5 (6) ) 8)
5-47 "m0 O 98 0 18 219 84
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DREDGING COST RATES FOR PLANT OPERAT ION -

inch Dredge
(a)

PAYROLL {(Supervisor and
Engineer)

BT L

80 H.P. hour operation

Medium Dozer (D7)
feet transit distance

(b)

_ _Preject Manager
Superintendent

___ Caprain

J

_ ¢hief Engineer

|
|

_ __Civil Fngineer

i

_Office Personnel
___Chier Surveyor

__Surveyor

I

laspector

Subtotal
laxes, insurance and
fringes (___ %) e
Totatl

PAYROLL (Operations, Dredging)

_ Leverman $

___ watch Enpineers, Strikers

f

.. bredge Mates

|
|

Equipment Uperators - Tender
I quipment Operators - On land

__NWelders
___ruilers.
____=Deckhands.
_.__Stewards
____Mess Attendants
___.._General Dump Foreman
______Dump Foreman
_____Yard and Shoreman
_____Other

Subtoral
Work _ hours/week
Pay _  hours/week
Monthly wages (4.34 weeks
Taxes, insurance and

fringes ( %) (2)

Total 2,554

PAYROLL (Operations, Transit)

_ Watch Engineers
Pilot
Dredge Mates

1]

Tender Masters
Tender Operators
Tender Mates
Deckhands

||

Stewards

Mess Attendants

L]

Yard and Shoremen
Subtotal

Work Hours Pay

Pay _ hours/week

Monthly wages (4.34 weeks
Taxes, insurance and fringes
)

Total

-~

L
|

48

PART 11
OWNERSHIP AND OPERATION ( __ month/year operation)
Monthly rate Plant Value (estimate) Life Monthly rosts
s Dredge (____ ) . years S
Booster Dredge (____  _ ) o e ——

1,000 H.P. Tenders
400 H.P. Tenders
200 H.P. Tenders

____Work barges
____Equipment barges
__Fuel-water barges
Belly anrchor barges
_~rew launch
____Survey launch
____ Skiff and outboard
_Heist (T

____Derrick ( T.)

1 suisozers 80 H.P, 30,000
___._Pickup trucks
_____Office barge (trailer)
___Tractor/trailer 5
Pipeline (50% of pipeline
vosts from Part 1II)
Total depreciation 25Q__

OTHER OWNERSHIP COSTS

Interest on investment (__ _ % $ 550 /month
Yard cost ¢
Insurance

Season mobilization

Lay up (____ month/year)
Supplies, hardware
Repair and dry docking 160

Total other ownership costs )

OTHER OPERATING COSTS
Fuel Cost
ﬂ_ﬁhours/month X
_80u.». X
ogg_gallon/hnur/H.P. X
5_._6_5_____/gallon -
Water and lubricants

Pipeline (50% of pipeline
costs from Part 111)

Siso /month

~50
910

Supplies, subsistance

Total other operating costs

PART 111
PIPELINE COSTS

Floating line $ $ $
Shoreline

Total

Note: Assume working days per month.
by working days in Part IV,

Enter monthly costs divided

PART 1V
DATA INPUTS

variable Subscripts (x)
& ) o (@ T
DREDGE ¢ (&3] (8)
e, 0 98 0 18 1% @
RANGE, X)
v ]
i
e i)

T e e e ———————— e+ e o

-y = .-‘&:’,J:-'" . o ~ L i




Paax 1 @)

PAYROLL (Supervisor and
Engineer)
_____Project Manager
Superintendent
____Caprain

__hief tugineer

_.__Civil Engineer

__Office Personnel
_____ Chiet Surveyor
____Surveyor
.. lnspector

Subtotal

Taxes, insurance and
fringes (__ _2)

Total
PAYROLL (Operations, Dredging)

_____ Leverman
__Watch Engineers, Strikers
____Dbredge Mates

_Equipment Operators - Tender

___ Welders
___~Oilers.
____~Deckhands.
_____Stewards
... Mess Attendants
____Leneral Dump Foreman
___Dump Foreman
____Yard and Shoreman
Other
Subtotal
Work _ hours/week
Pay _  hours/week
Monthlv wages (4.34 weeks
Taxes, insurance and

fringes ( "

Total

PAYROLL (Operations, Transit)

_____Watch Engineers
. Pilot
—..._Dredge Mates
Tender Masters
_____Tender Operators
____.Tender Mates
____ beckhands
Stewards

Mess Attendants

Yard and Shoremen

Subtotal
Work Hours Pay
Pay  _ hours/week

Monthiy wages (&4.34 weeks
Taxes, insurance and fringcs
[

Total

_____ inch Dredge _40 H.P.

DREDGING COST RATES FOR PLANT OPERAT ION

Small Dozer (JD450)

PART 11

OWNERSHIP AND OPERATION ( _

Monthly rate Plant

hour operation

Value (estimate) Life

(b)

month/year operation)

l Fquipment Operators - On land ___Z,w

]
3

i
p

S __ Dredge (____ )
Booster Dredge (__ )
1,000 H.P. Tenders
_____%00 H.P. Tenders

200 H.P. Tenders

___._Work barges
_____Equipment barges

_ . _Fuel-water barges
__.__ Belly anchor barges
__ _.rew launch

____Survey launch
_____Skiff and outboard
____Hoist (____T.)
_____Derrick (_g_T.)
L__Bulldnzers

Hourly rate
$

_____Pickup trucks
- Office barge (trailer)
- Tractor/trailer

Pipeline (50X of pipeline
costs from Part 111)

Total depreciation

OTHER OWNERSHIP COSTS

Interest on investment (
Yard cost

Insurance

Season mobilization

Lay up (
Supplies, hardware

month/year)

|

Repair and dry docking

Total other ownership costs

B
|

OTHER OPERATING COSTS

- Fuel Cost
(2) 216 hours/month X
2,554 40 n.r. X

.O_G_Z_gallon/hour/H.P. X
$_ .B5 /gallon =

Water and lubricants

Hourly rate

v

Pipeline (50% of pipeline
costs from Part 111)

Supplies, subsistance
Total other operating costs

PART 111
PIPELINE COSTS

Floating line
Shoreline

Total

Note: Assume
by working days in Part IV.

T

PART 1V

DATA INPUTS
3)

Variabie

working days per month.

. ____Yyears S _

18,000

300
. $_ 330 /monen
384
100
—110
Lo7e
96
s 2,094
5_376 /month
30
910
s 1,316
g sang Rock
$ $

Subacripts (X)

Monthly costs

Enter monthly costs divided

feet transit distance

1
PREDGE 1) (2)

5-49eTHoD, 0 98

RANGE, X)  ~— ~—

(3) (4) (S) (6) [¢2)
0 12 8 51

(8)

r xR -
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Comparison of replacement costs

Equipment Replacement cost used Updated replacement cost
20-inch dredge $9,450,000 $9,450,000
16-1inch dredge 6,615,000 6,615,000
12-inch dredge 2,175,000 3,750,000
8-inch Mudcat 110,000 110,000
20-inch booster 3,780,000 3,780,000
16-inch booster 2,646,000 2,646,000
12-inch booster 870,000 1,250,000
Bucket-chain dredge 3,260,000 3,260,000

(600 cu yd/hr)
Bucket-chain dredge 1,171,000 1,171,000
(250 cu yd/hr)
Backhoe (350 hp) 600,000 900,000
Backhoe (750 hp) 1,355,000 1,500,000
Clamshell (350-hp) 600,000 900,000
Clamshell (750-hp) 1,350,000 1,500,000
4,000-hp tender 3,500,000 3,500,000
2,000-hp tender 2,000,000 2,000,000
1,000-hp tender 428,000 600,000
1,000 cubic yard deck barge 800,000 800,000
175 cubic yard deck lLarge 200,000 200,000
Work barges 160,000 120,000
Equipment barges 200,000 225,000
Fuel barges 250,000 275,000
Swing anchor barges 10,000 70,000
Crew launch 8,000 8,000
Survey launch 280,000 150,000
Bulldozer (130-hp) 55,000 155,000
Bulldozer (80~hp) 30,000 60,000
400-hp tender 330,000 375,000
200-hp tender 180,000 200,000
5-50




The following table shows the staff and equipment which made up each

dredging plant and portion of a full dredging plant in some cases.

5-51
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Summary of staff and component equipment
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SAMPLE OQUTPUT FOR PLAM FORMULATION COST ESTIMATING PROGRAM

00 w00 WMANT JUST THE ZITE ZUMMARY FRATHER THAM THE DETRILED FRINTOUTST
I>H
TYPE IMN IDEMTISYING MAME FOF CUT AND DIIFOZAL ZITE:

1'TEZIT FOR A ENDIX
DRATRA INPUT:

POOL EXHAMFLE: 0 FOF FOOL =
Mty FOF MINNEZOTR FIWEF
I FOF IT. CFPOIE FIVER
1+t

10

CURIC YvARDT DFEDGED:
I-1000n0

FREGUENCY OF DFEDGING:
150

DISTANCE TO DIZPOZAL ZITE IN FEET:
I[>S000

HOW HIGH 12 DITPOZRL ZITE
AROYE LOW CONTROL FOOL ELEVATIONS
110

12 DIKING MEEDEDT
I*N

IZ BERMING NEEDED®
I*N

MAXIMUM HEIGHT DF DIKE DOF EBERM ALLOWED:
120

IS PESHAPING FOR RECRERTION OF
OTHER LZE REGUIRED?
I>N

IS TRUCKING MNECEITIRRYT
IxN

IT ANY TPECIAL CONZTRUCTION RERUIFEDST
I:M

TEZT FORP APFENDIX FAGE 1

Q-1 7~74a

FORP 20-~INCH HYDRAULIC DREDGE:

EOOZTER NEETDEDs WE HAVE ENOUGH PIFE.
DREDGING TAKEZ 4, DAYIs AND COSTE § &V126.52 DREDSE INM
UZE 13, HOURE A DRY.

THE DIZPOZAL ZITE COVERS 1. RACRES AND
1% &. FT. HIGH, OYEF THE 40 YEAR ZTVDY
PERIOD THE PILE WILL COVEF 11. RCFES
AMD BE 17. FT. HIGH,

TOTAL COST OF DREDGING THE ZITE IT % avie
AYERAGE ANMUAL COST I % 14325, 59

o
T
s

o)

EXHIBIT 4
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SAMPLE QUTPUT FOR FLAN FORMULATION COST ESTIMATING PROGRAM

TETT FDOF APPENDIX FR:E &
DH-17-79

FOF 1&-IHCH HYDRAUL IC DREDGE S

CALL . FOF ERTHTLIEEIMG THE MARTERIAL. DFEDMSING INTO THE
INTEFMEDIRTE JITE TAKET F. DAYIY AND COITE IVE21.33 DPEDGE IM
UTE 12, HOURZ A DAY.

LAARDIMG THE MRTERIAL INTO BAFGED FROM THE IMTEFMEDIRTE ZITE CDTT*
Eotacan, 00 MOWING THE LOARDED BERFGET 7O THE FEHANDLING TITE
TO0TTI % Rl N by

12 THIT ERFGED MATEFIRL TO BE FEHANDLED IN THE WRTER®
I

HOME FARF THLAND T7 THE DIZFPOZAL CITE™S

Snn

THE 1o-1niNH DREDGE CAK FLUMF 295z, CUERIC WARDT FER DRY INTO THIZ “1TE
WHICH T2 FAITER THRN THE HAUIER AKMD WADEs WOFK THG TORETHER CAH LOAD
THE EBERFESET FROM THE INTEFMEDIRTE TITE

TF THE RRRGED COULD BE LDORDED FRITEF. THE 12-IMCH DFEDGE COULE Lt ORT
THE ERFGET TN eee DAY RT R £OTT OF % S

IF THE EBRFRED " T BE LORDED AT THE INHTEFMEDIATE JITE WMITH O TLAMTWELL
ML OETING THE BAREGED AT THE FEHAMTLIMG TITE WMITH & 15-1Mi M TRETIRE
BRSNS =E1TLS0 AMD TREET 4. DRYS

THE DITFDTAL TITE COVERT 1. RCRET AMD
17 =, FT, HIGH, OYEF THE 40 YERR ZTUDY
FEETOL THE FILE WILL COWER 11. RACRESD
QML TR 1V FT, HIGH,

TOTa COZT OF DFEDGTIMNG ThE ZITE I % FTSE T, A
SCERAGE AHMbSL TDTT IT O SElEl.ed
TEZT FOR RFFENDI: FRSE =
Ba-17=-73
FOF CLAMIHELL DFENGE:
DFEDGIMS THE FIVEF ANHD FLACING THE MATERTAL DN BR&GES:
COZTT F 13&00,. 00, MO IS THE BAFPGET T THE ©IIFPDINL TITE CDIT7E
k3 FIEL, 4T cTHIT WALWE MAY CHAMGES,
17 THIZ EAFRGED MATERIAL TO EBE FEHAMDLED IM THE WHTEFR:
j
HOW FAF INMLAND IS THE DIZFOIAL ZITEY
~ ST
THE 12-IMCH DREDGE CAN FLIMF 23S, CURIC YARDE RER DAY INTO THIT ZITE
WHICH 17 FATTER THARM THE HAUSEFR AMD WADE. WOFREITHG TOGETHER CAM LORD

THE EBASGET FROM THE INWTERMEDIATE =ITE

IF THE BRRGEZ COLD BE LOARDED FAZTER. THE 12-INCH DFEDGE COULLD LINLORD
THE EREGET IH eee DAYE AT A COST OF % 2,93
IF THE EBRFGEZ MUST EE LORDED AT THE INTEPMEDIATE SITE WITH R CTLAMIHELL
UMLOADIMNS THE ERFGES AT THE FEHAMDLIMNG ZITE WITH A 12-IHCH DFEDGE
cozTT % LTSN AML TREES 4, DAYT,

THE TDTRL fOIT OF VHE CLAMIHELL DREDSING OPEFRTION ALOHE

I &  229%93,47,  7THE 05T OF LOADING THE BRARGES. MOVIHG

THE FHFHE. HHD VELOADIMG BY CLAMTHELL ARE ERTED ON "RER CLERIC YRFD®

FRACTOR. FATHER THAM EOUTIPMEMT OFERRTINMG COSTT.

EXHIBIT 4 (CONTD
TT G VT RRE MEFFTTARY . 6 c

e *‘iw:w.fﬁefa YT N K -



Y

T PRUL DISTRICT NOW HAS 6 BARGES CAPABLE GF DUMPING: 1- 175 CY
! HYDROCLAF: 2- 165 CY SIDE DUMPs 1-110 ©Y SIDE DUMP & 2- 225 CYs
! EOTTOM DUMP SCOMT
2 IoOWT AND 1 TEMDER USED
A FOUSH ESTIMATE OF DAYT TO DREDGE THIS IITE IS, &.7 DAYS FOR A DNE-
“WIFT OFERATION. 3.3 DIAYE FOR A TWO-IHIFT OPERATION. AND 2.2 DAYS FOR
A THREE-THIFT DFERRTIOM.
THE DIZPOIAL ZITE COVERS 1. RCRES AMD
I7 &. FT. HIGH. OYEF THE 40 YERR ZTUDY
FERIGD THE PILE WILL COVER 11. RACRES
AMD EBE 17. FT. HIGH,
TOTAL COST OF DFEDGING THE 32959.97
AYERAGE RANNUAL COIT 1% %
MEMM W M
I S VR
L RMHN M
WHM MR %
BT
TEZT FOR AFFENDIH 09-17-79

COMDITIONT:
DREDGE CUT

10000, C0 wIE DREDSED
S0.% FREDUENCY
soon, FT TO DIZFPDZAL

IFPECIAL COMDITIOME:

MATERIAL 1% PEHRANDLED
DREDGE TOTRL
TYFE: cosT

HYDRFRALLIC:
20-1IMIH ¥
15-1IMNCH
12~INCH +
MUTICAT

METHAMICHL ¢
CLAMIHELL B TCEE bl P e
LADDER-
EUCKET

FHELMA

Ay s
UZED
HYDRAULTC:
S0-THCH 4,
16-IHCH
12-1IHCH V.
MUDCAT

MECHAMICAL ¢
CLAMZHELL .
LADDER-

BLUCKET

FNELIMA

EQUIP.
NEEDED

=1TE

DISPOZAL SITE
0 DAYS RETENTION
10. FT AROYE LCP ELEY
2. FT MAX DIKE DR PILE HEIGHT
NO DIKING Or RERMING

IN THE WATER

LMIT
CoET

-y
ro
-4
_

e
P
=
g

SIZE
AFER

1.
1.

- ff i | ranfnqpﬂkgg!.rnr- -

AVERRAGE DIKING
RNNURL CcO=TS
cosT
¥ 14925.59 b 0. 00
§ 26131.64 k3 a. o0
$ 18135.24 % 0. 00
OF DIKE 40-YEAR DIKE
HE IGHT ARER HEIGHT
A. ®&. FT. 11. A. 17, FT.
R. &. FT. 11. A. 17. FT,
A. &, FT 11. A. 17. FT.
EXHIBIT & (CONT)
6-6
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DEPARTMENT CF THE ARMY ER 1110-2-13C0
Office of the Chief of Engineers
DAEN-CWE~BA Washington, D. C. 20314

Regulation
No. 1110-2-130C0 15 February 1978

Engineering and Design
GCVERNMENT ESTIMATES AND HIRED LABOR ESTIMATES FOR DREDGING

1. Purvose. The purpose of this reculation is to provide the estimator
with general data, procedures, averzae values, and a fomat for suidance
in preraring Govermment estimates and hired lzdor estitates for hccper
dredging and hydraulic pipeline drecging. This requlation also outlines
the procecdure required to determine the total contract costs, or the
total hired laber costs.

2. Applicabilitv. This ER applies to all field cperatina agencies who
are required o rregare Goverment estimates or hired labor estimates
for new work or maintenance drecdging.

3. References.
a. 33 U.S5.C. 624
b. ER 1125-2-312
c. ER 1130-2-307
d. ER 1180-1-1, (ECI 1-372)
4. Definitions.
a. Gcverment estimates, as uced in this regqulation, refers to the

estimate of tair ana reasonable cost to the contractor (without profit)
which is prepared for the purpose of evaluating bids.

b. A hired labor estimate is prepared for the rurpose of determining
the cost of zerrcrming the work ty Coverrnment plant and hired labcr, and
in those cases wnere the work has been advertiszd, it is used as a basis
for comparison witn the low bid contract price in accorGance with 33
U.S.C. 624 and paragraph 1-372 (gj, of ER 1150-1-1.

5. General.

a. In addition to pipeline dredge and hired labor hcoper dredge esti-
mates, this ectimatirg procedure will also be used for side casting dreuscs

This resulaticn supersedes para t:.c¢c danc A22 I, ER 1130-2-307, 31 Qct 63,
p

r
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with the ooprepriate charses in producticn and direct cest itars of
Appendix A, and for bucket dredges with modifications to Appendix B.
The term pioeline dredges is understood to include cutternezd, plain
suction, and dustoan dredces. Associated work items such as cle:
and grunping, dike construction, disposal area namten._nce, arilling
and blasting and envircmmental protection will not be incluszd in the
dredging estimate format, but wiil pe estimated seyaracely in the save
mannar as other Civil Wworks construction, and included in the apcro-
priate bid item of the estimate.

b. The sample estimating formats of Apoendixes A and B were
developed to provide the estimator with procedures to prepare estivztes
from the data availzble for the proposed worx. Format c:zartures a4
changes are permitted, if recuu:‘-c or desirable In tra opinica o. —.2
estimator. waen major changes in format, other than those recuirec to
adapt the format to a specific type drecdce plant, are reqguired, =223
(DAEN-CWE-BEA) YASH DC 20314 is to be zcvised of the change so tha*
other divisions and districcts can be mace aware of the need for devia-
ticn.

c. To reduce the bulk of the estimate to a minimum and to provide
a camon basis for camparison all repetitive data may be cambinad in a
"back-tp" file. This file will be pericdically upéated as neeced, hut
on an annual basis as a minimun. Tre Division Engineer shouid mcnicor
the cost data to ensure that the data is being properliy maintained cn a
current basis, and that the costs used are reasonably consistent through-
out the division.

d. Estimates should be based on cost without profit using current
cost data. Job reguirements snould be carefully anaivzed and evaluated
by an experienced Corrs enginzer witi @ background in dredgina. Caom-
pleted estimates should be reviewed for accuracy ard caupietzness oV an
enployee with dredjying experience to reduce the pecssibilitv of errors
and anissicns and to assure reasonable judcments where jucamental
factors are involved. Current cost data should be maintained by corres-
pondence with carpetent sources, as opposed to verbal contacts, and by
careful analysis of completed carnparable work.

e. Estimates of jobs actually verformed can serve as a reference
for future estimates, especially for recu:"lrg assigrments. For an
estimate to serve as a reference, it is necessary to campare it with
actual job performance.

6. Sulmicssicn ard Aroroval. In cases where the estinated total jcob
cost (arecging, pius mooilization and demcbilization, plus any associ-
ated work) exceeds the authority of the District Engineer, ths estizate
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for Civil Works proiccts will be zummitted to the Division Froireer For
gpoorovai rot iater than 10 cays prior to the schedulad czening of bigs
or camencerent of nagotiations.. All hired lacor estimates for the
Industry Carcility 2regren must nave adoroval of tne Divis.on Logineer
pric: to czening sids. Estimaces shell pe forwarded oy letter, con-
taining the name of the groject, the invitaticn numaber, and tre bid
openinc &aute. Tne estimare Snall oe preceded by @ narrat ive statement
outlining sertinent information and the estimator’ S reasoning and masor
asarptions.

POR THE C3IZF CF ENGINZIERS:

2

3 Appendixas JRYZES N. 'I"
APP A - nl.e_d Labor Colcnel, Corps of Engineers
e€ging E;:;f:na:e Executive Director, ingineer Staff

mser Trecc

APP B - Evdraulic —*se;ne
Dredge Drecging
Estinaca

APP C - Instruszcicns axd
Backgrcund Infoma-
ticn Zor Cunzieting
Apperdixes A and B
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APPEMTTY A

FORMAT
DREDGING ESTIMATE _

DISTRICT: DATE:

ER 1110-2-13.3
13 Fed 79
U.S., BOPPER DIEDGE
ESTIMATOR: BEVIEWZR:______

INVITATION N0,

BID IT2M NO.

PROJECT

000 CDP 0308000000000 0000000000000008 0800680500000 0000800000000RE0000CCRNCCOGRIEROIOGISOEIRSEES

(ALL QUaNTITIZS ARE CU3IC YARDS, IN PLACE)

REQUIRSD c.Y.
PAY OVERDZPTH C.Y.
MAX, PAY YARD, = C.Y.

» 0.D. NOT DREDGED-- C.Y.

E’ MATERIAL REMAINING = C.Y.

=

;} NET PAY YARDAGE = c.Y.
NON-PAY YARDAGE + C.Y.
GROSS YARDAGE = c.Y.

GO 8 CG0B8 090008008000 0CCCLIISISIOIOGOOROIOTPOROITRTESE

TIME PER AVG, LOAD CYCLE:
(INCLUDING CLEANUP)

DREDGING MIN,
g‘mmc + MIN,
(2]
™
SlTo DISPOSAL OR  + MIN,
2 MOORING
€l ouPInG oz + MIN,

PUMPOUT
TO DREDGING AREA + MIN,
TOTAL - MIN.

GROSS YARD, +

DREDGING ARZA £2. FI.
AVG, MAX, PAY DEPTH -z
AVG, NON-PAY CEPTEH TT.
AVG, DEPTH O,T, =0T

DREDGED To.
(TOLERANCE)

00 80 000000030000 E00000800C0esttpRactoscsveos

(ALL QUANTITIES ARZ C.Y,, IN PLACE)

NUMBER OF LOADS/TAY

CUBIC YARDS/LDAD x

OPERATING DAYS/MO.x

CUBIC YARDS/MONTH =

C.Y./MO. = MO, (JOB -ULTTLM

A~




EXTIITS-1-1.0J
15 Feb 73 ;
FROM T3 T~ 92 (PLANT RUPLASTIENT INCREMONT COST EXCLUDID, BUT INCLUTZ:ES ~

OWNING DISTRICT O.H.) !
DREDGE $ Mo,
FLOATING PIPELINE +$ /™MD,
SUBMERGED PIPZLINE +$ Mo,
SHORELINE +$ /Mo,
SYATTENDANT PLANT +$ o, !
«ADJUSTMENTS TO FORM 22 4§ Mo,
9 (EXPLAIN)
-8
KIMONTHLY COST -$ Mo,
(-]
JOB DURATION X ¥0S,
SUBTOTAL -$

SPECIAL COSTS (EXPLAIN)+$

TOTAL DIRZCT COST =$

000000 000006000003 00000808000000000880000600800000000080800000000CR0000000002006000000s00

SURVEYS 9
e SUPERVISION & INSPECTICNS
© ENGINEERING & DESIGN +$
:ﬁfomm +$

Z|OVERHEAD OPER, DIST.___7S

TOTAL INDIRECT COST = §

TOTAL DIRECT COST $

TOTAL INDIRECT COST +$

INTEREST ON INVESTCNT IN GOVERDENT PLANT +$
SILIABILITY INS,(FED, COMP. ACT) 1.25% OF PAYROLL +$
ff T, EZALTH & LIFE INS, ___% OF BASE PAY +3
g T PAY YARD'\GE COST =$
&l T PAY YARD, COST $ + NET PAY YARD, C.Y.=$ /c.Y.
g TAL DREDGING COST FCR BID SCHEDULE YARDAGE o

UNIT COST §_____/C.Y., X MAX, PAY YARD, Cc.Y. *$

-2 6~11




ER 1113-2-1200
15 Peb 78
(ALL COSTS INCLULE O.H.)

GOS0 VP SPOOPIDDPRELES00C0 00000000000 00000080008 000000060 0000006000000000038080000000000s0

# DAYS $ /oAy TCTAL
MOBILIZATICN OF DREDGE X =$
MOBILIZATION OF ATTENDANT PLANT X =$
gmmm: PLANT FOR WORK X =$
[
g SUBTOTAL MOBILIZATION =$
>
[
S(DEMOBILIZATION OF DREDGE X $
> DEMOBILIZATION OF ATTENDANT PLANT X +9
§IARU? OF PLANT X +$
[ 5
3 SUBTOTAL DEMOBILIZATION =$

n

TOTAL MOBILIZATION & DEMOBILIZATION -

00 0000800800000 0LLSCB00ROGPP0000000000 0600800000 0000000006300000000000000000000000a

-
|
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) ER 1110-2-13C3
APPENDIX B 15 Feb 78
FORMAT

HYDRAULIC PIPELINE DREDGE = DREDGING ESTIMATE

DISTRICT: DATE: ESTDMATOR: REVIEWER:

INVITATION NO: BID ITEM NO:

EXCAVATION

-
gmm. FACTOR

gl X DAYS/MO,

PR O GG P00 0000600000000 0 0080000006000 008000000000000000000000080¢000s060c0080s000sessise

REQUIRED C.Y. DREDGING ~7Z= SQ.7T.

PAY OVERDEPTH + c.Y. AVG, MAX, PXY DEZTY T,

MAX, PAY YARDAGE

c.Y. AVG, NON-PAY DZ2TH rT,

0.D. NOT DREDGED c.Y. AVG, DEPTH 0.2, 13T

DRELGID T,

NET PAY YARDAGE - c.Y.

NON-PAY YARDAGE + C.Y.

GROSS YARDAGE = C.Y.

9000000000000 00000000000 000000000000 00080 00000000000 O0ORPIBPORBOOIOILEITOIBNOIOGIRINIOGIIICTEOROEIESIOIEDS

ASSWMED DREDGE SIZE INCH AVERAGE LENGTH OF PIPELINT FT,

CHART PRODUCTION C.Y./HR, REM/RVS

BANK FACTOR

BOOSTER FACTOR

X
X
X
X

OTHER FACTOR

NET PRODUCTION = c.Y./R,

G0 OO ORISR OPRRCO00000SCECOININRLERP0SSP00D0000000 0000000000000 8000000s0000s000000

X HRS/DAY

GROSS YARD, 4 C.Y./MO,=

MOS, =T JC3 CUTATION

CLEAXNU? + Mos,

TOTAL JOB DURATION = MOS.
B-1 6-13
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BASIC PLANT $ Mo,
FLOATING PIPELINE +$ /40,
SUBMERGED PIPELINE +5 o,
SHORELINE +$ M0,
BOOSTER +$ Mo,
duommx COST -$ o,
g, JOB DURATION X MOS.
: SUB=~TOTAL =$
=]
“{O.H,&BOND ____ A 48
gws'r PAY YARDAGE COST  =$ !NET PAY YARD, C.Y.=$ /cY

TOTAL CREDGING COST FOR BID SCHEDULE YARDAGE =

UNIT COST $ /C.Y. X MAX, PAY YARD, C.Y. = §
#nwsm_s.gm

Z MOBILIZE PLANT FOR TRANSFER X =$

gmAxSFER ALL PLANT MILES/DAY X =3

é‘ PREPARE PLANT FOR WORK X =3

§ SUBTOTAL MOBILIZATION $

: DEMOBILIZE PLANT FOR TRANSFER X «$

é TRANSFER ALL PLANT _____ MILES/TAY X =$

gpaspm PLANT FOR LAY-UP X «$

;g SUBTOTAL DEMOBILIZATION $

SUBTOTAL MOBILIZATION & DEMOBILIZATION §

OVERHEAD & BOND % $

TOTAL MOBILIZATION & DEMOBILIZATION $

...C.Q...'..........I............'..............‘...............Q.........‘......

REMARKS
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P
AP;‘«— e ki
oandiSummi i

Instruction a=? Bazcorcund Informaticn

IOr CCTD_@Tir™ 27322001833 A anz 3

This apperdir defires ard expizins each entry on the dredgirg end
mobilizaticn zng Gamobilization estizates on Apperdixes A asd B. That
is, an estimatcr zocuainted with this acpendix shouid onlv recuire the
approcriate inicmacicn Zraw the job to complete ti2se eszinmates. Itens
of special cost to be :inciuded in the dredging ard cesarate bid itans
Such as snoce wors will recuire additicaal work sheets suca as EiG Foms
1741, 1741 a. & 1741 b.

Tre folleowing paracraphs are arranged to agree with the order of items
on Appendixes A and B.

1. Proiect. Briefly Gascribe the work £o be accanplished. This
descripticn will state +he Gredsing assigmment, its staticn or shoal
numbers, dzzta of recuirza and allowasie overcapta, other cvailaonls
pertinenc dats, and dradging, tyse of materizi to be drecced, inclugirg
average in-place densitv, ire estimator's recconing, caments, and
assmptions. (Use additional sheets if necessary).

2. Excavation. The items to ce entered on Azpendixes A or B are cefines
as foliows:

a. Tha Pzcuired Execavaticn VYariace is the in=-place volure (in
CUI?IC yards) O nmaterias tO Se rzmovac Ircm witnin the reguired pay
prism including the allowable side siopes.

b. The Pav Overdanth yardoge is the in-place veiuwe (in cubic
yards) of materia: cet..-en reguired D2y prizm &t the racuir
depth elevaticn inciuding the allowebie side sloges, and the maximum
pPay Prisa at the overcdepth elevation.

C. The Max. Pav Yzrdage is the sum of the required excavation and
the pay overdepth yarczgcs. This is the amount of material snown o the
bid schedule.

. 4a. _'Ihe Pey Overdssotis not Credced vardage is the in-place volume
(1n cubic yarcs) of tay overcocin —acerial that is estimated will not
be dredged. [(1l. - 0.D. allowance in feet) x b.]

. ©. The Mzterial ®znainina (Tolierance) Vardace is the in~place volum
(in cubic vards) of mzzaria: iving witair the reculred pav orism chat is
e§tmated will remain undrecged, but wili ode accestenlie because 1t is
within t_J'.Zd;?ec);fied tolerance limits. (Generally crly zgplicable %o
hopper Gredging).

Cc-1
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€. The Net Pav Yardace is the maximum payv yardage less the
overdepth not areagea yaraaje less the materlai remaining (tolerance)
yardage (c—d-e).

g. The Non-Pay Yardage is the in-place volume (in cubic vards) of
material estimated to pe removed fram outside the maximum pay prisa.
[(k. = O. D. allowance in feet) x b.}

h. The Gross Yardage is the sum of the net pay yardage and the
non-pay yaraage. (r+g)

i. The Dredging Area is approximately the area shown on the tlars
as requiring tne rzwovai of all material zbove the recuired grade ele-
vation, including allowable side slopes. (Expressed in square feet).

j. The Average Maximum Pay Depth is the average tnickness o:f nate-
rial (in feet), ex15ting adove tne nav overdapth grade. It is equal to
the maxinum pay yardage (in cubic feet) dividad by the drecdging area.

k. The Averace Non~Pav Deonth is the average thickness of material
(in feet) estimated to oe reaoved below pay overdepth grade.

1. The Averace Deoth of Pav Overdevth not Dredged is the averace
thickness of material (1in reet) estimated to be remalning in the over-
depth prism.

m. The estimated 